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Introduction

Sandia National Laboratories. as the lead laboratory for vertical axis wind turbine (VAWT)
technology development in the United States, has built a 34-m-diameter research-oriented
VAWT. called the Test Bed. at Bushland, Texas. The acquisition and reduction of various
types of data are obviously very important for such a machine. Based on our experiences on
previous machines, we decided to use a mini-computer-controlled data acquisition and
analysis system (DAAS) to obtain detailed short-term turbine performance and response data
(Akins 1978, Akins et al. 1987, Stiefeld 1978). The DAAS is described in Berg et al. 1988.
However, we also decided to develop a minicomputer-controlled data logger to obtain long-
term data to characterize the wind at the site of the turbine. record performance data of the
control system. obtain a continuous record of evenlts at the test site, consolidate displays for
the test engineer and provide a display of current information for visitors to the site.

The data logger is implemented on a Hewlett Packard HP 1000 A600 mini-computer.
Software programs collect data from 35 channels, display the collected data. and record the
data on a hard disk. The system has been in operation at the site since March of 1986.

This report discusses the purpose and the requirements that were established for the data
logger. Both the hardware and software that make up the data logger are also described.
and operator instructions, operating system commands, and procedure files are appended to
it.

Purpose

At the test site. the data logger collects data to characterize the wind, validates long-term
control system performance, provides a continuous record of events, displays pertinent real-
time data for the test engineer, and displays data for visitors to the site.

The energy input to a wind turbine is defined by the speed and density of the air entering
the turbine’s swept area. The density of the air is a function of the barometric pressure and
air temperature. To characterize the wind at the Test Bed site. the data logger monitors
nine wind-speed and seven wind-direction sensors, and two ambient-temperature sensors.
Most of the atmospheric instrumentation is located on an existing 48-m meteorological tower
located 150 meters from the turbine. The meteorological tower supports wind speed and
direction sensors at 10 meters, 20 meters, 30 meters. 40 meters and 48 meters and ambient

temperature sensors at 10 meters and 48 meters. The five stations were selected to provide
data on the wind shear at the site. Four additional wind speed and direction sensors are

located on anemometer towers at turbine equator height (30 meters) two diameters upwind
from the turbine in the two most predominant wind directions. Data from these
anemometer towers will provide wind speed data that is highly correlated with the actual

wind that the turbine is seeing. A barometric pressure sensor 18 also located at the site.

The data logger will record wind speed. turbine rpm. and power produced. The average
wind speed and the corresponding maximum energy available can then be calculated from
this stored data. The performance of the turbine control system can then be evaluated by
comparing the actual energy produced with the available energy over a given time period.



The data logger records data from the site and turbine instrumentation whenever the
instrumentation is operating. Daily reports are printed showing the average wind speed and
direction for each sensor. Unreasonable discrepancies between the instruments can indicate
the degradation of an instrument's accuracy. This record allows the test engineer to make
informed decisions on when an instrument needs to be recalibrated or repaired.

Previous Sandia test installations have used various displays to provide the test engineer with
real-time information about test conditions. Each of these displays had to be calibrated
independent of the calibration of the data being recorded by the DAAS. Because of this,
the information was not presented in a clear and concise manner and extra time was required
o calibrate the displays. The data logger provides a real-time display of the wind and
turbine’s status. The display is updated every three seconds. A typical display screen is
shown in Appendix A. The data logger’s display can be easily modified to reflect changing
test requirements. New instruments can be added to the display as test requirements require
new measurements. Other instruments can be deleted when they are no longer needed.
Since the data logger is calibrated in the same manner as the DAAS, calibration time has
been reduced. The caiibration of the DAAS and data logger only require changing values
stored in a calibration table on the computer.

A menu-driven display program is available for researchers and visitors to the site. This
display program lists current average ambient and turbine data in System International and
British Engineering units. This display is updated every 10 seconds. Typical display
screens are shown in Appendix A. Also available are plots of the same data showing the
performance and conditions over the last 3-minutes, 18-minutes, !-hour, 24-hour, and one-
week period. The researcher can select one to three channels to be displayed from menus.
Typical plots available from the data logger are also shown in Appendix A.

Requirements

The data logger’s primary requirement is to sample all 35 channels every 500 milliseconds.
All of these channels are displayed on the system and display consoles. Twenty-five are
stored on the hard disk. Since the data logger operates continuously except during routine
maintenance, the amount of data collected would be impractical to store without reducing
the data first. One-minute time intervals were selected as being a reasonable compromise
for data storage. The one-minute time intervals provide sufficient resolution for the data
analysis that is being undertaken.

The 25 channels that are logged are averaged, and the standard deviation is calculated over
a one-minute time period. The collected one-minute averages and standard deviations are
stored on a daily basis as integers. A calibration table for converting the data to engineering
units is appended as a header to each days’ record. Results stored on disk as integer values
reduce the amount of storage space by almost half with respect to storing floating point
values. This storage format was compatible with the existing data reduction programs
utilized to analyze the data collected by the DAAS.

It is necessary to sample the data as quickly as possible in order to obtain an accurate
average value and standard deviation. The sample rate also has to allow time for the data
logger to complete the other tasks that it has to accomplish. A sample rate of reading all 25
channels every 500 milliseconds (2 Hz) has proven adequate to obtain the resolution
required and leave sufficient time to compute averages and standard deviations, to store and
display data.



Hardware

The data logger hardware consists of a mini computer with a hard disk, 40-channel analog-
to-digital converter (ADC), two monochrome terminals, and two printers.

The computer is a Hewlett Packard (HP) 1000-series A600 mini-computer with 1024
kilobytes (512 kilowords) of random access memory. There are three input/output boards in
the computer; an eight-channel RS232 communication port multiplexer for connecting the
system console and display terminal to the computer, and two HPIB (IEEE 488) cards for
communicating with the hard disk and the system printer. The computer also contains the
analog-to-digital converter and a 25-kHz power supply that is used by the ADC. The A600
was chosen as the least expensive computer that could perform the required task and easily
maintain compatibility with the existing DAAS.

The storage device is a HP 7942A 24 megabyte disk drive with a 1/4-inch cartridge tape.
The disk drive is divided into three logical units (LU). The first LU is utilized for the
operating system as scratch disk space. The second LU contains the operating system and
application programs. The third LU is utilized to store the data collected by the data
logger. Once a month the data stored on the hard disk are transferred to streaming tape for
archiving the data and for transferring the data to other computers for data analysis. The
backed-up data are then deleted from the disk drive to provide room for another month’s
worth of data.

An HP 12060B eight-channel analog differential input card and an HP 12061A 32-channel
analog differential input expansion card are used to digitize the analog data. These cards
provide up Lo 40 channels of data with 12-bit resolution. The gain of the analog input card
can be set for signals with the following ranges and specifications:

Table I ANALOG-TO-DIGITAL CONVERTER SPECIFICATIONS

ADC GAIN | 2 3 4
FULL SCALE RANGE +/-10.24V +/-5.12V +/-2.56V +/-1.28V
RESOLUTION SmV 2.5mVv 1.25mV 0.625mV

TEMPERATURE COEF  +/-0.38mV/C +/-0.38mV/C +/-0.095mV/C +/-0.048mV/C

All of the input channels have been set to a gain of 2, which accepts analog inputs from
-5.12 to +5.12 volts. A 5.12-V input signal is represented in the computer as an integer of
32000, and a -5.12-V input is represented as -32000. Each 2.5-mV change in an analog
input signal will correspond to a change of | in the integer value represented in the
computer. The input signal will drift less than 0.38 mV for any temperature change of |
degree celsius in the ADC.

The system console and display terminal are both HP 150 terminals. The terminals are
monochrome graphics terminals with screen resolution of 390 X 512 pixels, allowing 500
data points to be plotted.



Software

The HP 1000 mini-computer is controlied by the Real Time Executive (RTE-A) operating
system. RTE-A is a real-time operating system, allowing for software programs to be
scheduled to run at specified times and with the ability to give programs differing priorities.
All of the programs were written in FORTRAN 77, using HP 1000 extensions for scheduling
programs and handling input/output operations. The HP 1000 Device-independent Graphics
Library (DGL) is used for plotting the data on the display screen (Hewlett-Packard 1984).

The data logger software controls the computer in performing the following t.sks: collecting
data from the A/D card, reducing the collected data by averaging the points over time,
storing the reduced data, and displaying the data on the two terminals. The real-time nature
of the operating system allows for scheduling various programs to run at specific time
intervals as well as at specific times of day. The program GETDA is scheduled to run every
500 milliseconds. This program collects data from the analog to digital converter (ADC)
and reduces the data into averages and standard deviations. To store the data. the program
DAILY runs at 2400 hours every night. To prevent storing from interrupting the collection
of data, the GETDA program is run at a higher priority than the DAILY program. Two
programs, MENU and DISPL, display data for the test engineer and visitors to the site.
These two display programs run at even lower priorities than the GETDA and DAILY
program. Other programs on the data fogger include INITIAL, which sets up the data
arrays and schedules the programs GETDA, DAILY and DISPL; program PLOT, which
retrieves and plots previously stored data; and program ADCAL, which is used to update
calibration factors for the analog inputs.

The programs INITIAL, GETDA. DAILY, DISPL, and MENU communicate with each
other by utilizing system common for program and data parameters and sharable extended
memory area (EMA) for large data arrays. EMA allows data arrays larger than 512 words
(1/2 kiloword) to be used. The data logger requires more than 200 kilowords of memory
for storing the reduced data. Since the EMA arrays are sharable between programs, the
various programs can all access the same data arrays. Figure 1 shows graphically how the
programs interact with the data in memory. Following are more detailed descriptions of the
programs.

Program INITIAL is scheduled to run by the system whenever the computer is booted, or
may be run by the test engineer to re-initialize the data logger. This program sets the
Sharable EMA arrays used by the program DISPL to zero. Next, the program reads the
system’s time and date and checks to see if data have already been stored on the hard disk
for the present day. If data for the present day already exist, the data are recovered, or if
none exist, the data arrays for the one-minute averages and standard deviations are set to

zero. The program then reads the calibration table, which is stored on the hard disk.

The calibration table is used to convert the voltages read by the ADC into engineering units.
Next, the program GETDA is scheduled to start in one to two minutes, depending on the
present time, and to run every 500 milliseconds thereafter. Program DAILY is then
scheduled to run at 2400 hours, and program DISPL is scheduled to run immediately.
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Program GETDA reads the last 35 channels (channels 6 thru 40 of the ADC) from the ADC
and computes 3-second, 10-second, |-minute, 4-minute, and 28-minute averages and I-
minute standard deviations. The program then checks to see if the store-data status bit has
been set by the operator. If the bit is set, the one-minute averages and standard deviations
are stored on the hard disk, and a message is printed on the system console telling the
operator to abort the programs. If the bit is not set, the program is made dormant, saving
computer resources until it is scheduled to run again in 500 milliseconds.

Program DAILY stores the one-minute averages and standard deviations in a temporary
array. The one-minute arrays are then set equal to zero for the next day of data. The
program then updates the calibration table values by reading the table stored on the hard
disk. The file header is assembled and the header and one-minute averages and standard
deviations are written to the hard disk. The file header includes the calibration data and
units for each channel. The format for the file header is shown in Table 2. A daily report
is then assembled and printed on the system printer. The program then reschedules itself to
run at 2400 hours the next day.

Program DISPL is a menu-driven program that displays the current data (10-second average)
in System International or British Engineering units. The last three minutes (data points
sampled every 500 milliseconds), 18 minutes (3-second averages), | hour (10-second
averages), 24 hours (4-minute averages) or week (28-minute averages) of data can be plotted
on the screen. The data and plots can be copied to the printer connected to the terminal.

Program MENU is a menu-driven program that allows the test engineer to control the other
programs and to display the current data (3-second average) on the system console. During
instrument calibration, the test engineer can instruct the GETDA program to set the one-
minute average data to zero so that erroneous data are not stored. The test engineer can
also instruct the GETDA program to save the current data and suspend operation if the
computer needs to be shut down.

Program ADCAL is a menu-driven program that is used to create and update the calibration
table stored on the hard disk. This program was written for the DAAS. To keep the data
logger compatible with new versions of ADCAL that may be written for the DAAS, some
features of ADCAL that are not utilized on the data logger are ignored.

Program PLOT is used to retrieve and plot stored data. The program prompts the operator
for the date of the file that is to be read. The file is then read and the plotting options are
then displayed in menus. Up to three channels can be plotted on one plot with each
covering 8-, 16-, or the entire 24-hour period of the file.

The storage of data is an important task for the software. The data are stored on the hard
disk on a daily basis. First a file name is created of the form BUDLOGJANOI188 with a file
extension of DAT. The BU represents the site code for Bushland, Texas. The DLOG
indicates that the file is a data logger file and the JANO188 is the date. A file of the
appropriate size is then created on the hard disk with the given name. Next, the file header
is assembled. The file header contains integers and real numbers. Rather than creating two
headers. a real header and an integer header, a combined real and integer header is created.
Since real numbers require the same storage space as two integers, an integer array of 512
words and a real array of 256 words require the same storage area on the computer.



Integer

Address Address

SN —

98
99
100
101

129
130
131
132

225
226
227
228
229

257
258
259
260

353
354
355
156

Real

1

2

49
50

51

65

66

177

178

Table 2 FILE HEADER STRUCTURE

Zero offsets for channel 1
stored as real number
Zero offsets for channel 2
stored as real number

Zero offsets for channel 49
stored as real number

Zero offsets for channel 50
stored as real number

Not used

Scale factor for chaanel |
stored as real number
Scale factor for channel 2
stored as real number

Scale factor for channel 49
stored as real number

Scale factor for channel 50
stored as real number

Not used

Units for channel | stored
as 2 integers

Units for channel 2 stored
as 2 integers

Units for chunnel 49 stored

as 2 integers
Units for channet 50 stored
as 2 integers

Integer

Address Address

357
358

385
386
387
388
389

405
406
407
408
409

430
431
432
433

455
456
458

471
472
473
474

511
512

Real

179

203
204
205
216

217

229

236

237

256

Not used

Month - stored as integer
Day - stored as integer
Year - - stored as an integer
Location - stored as an integer

Not used

Length of record in sectors (integer)
Number of channels (50 integer)

Ist channel stored (1 integer)

2ad channel stored (2 integer)

3rd channel stored (3 integer)

24th channel stored (24 integer)
25th channel stored (25 integer)
26th channel stored (ch 1 std dev)
27th channel stored (ch 2 std dev)

49th channel stored (ch 24 std dev)
50th channel stored (ch 25 std dev)

Not Used
Sample rate (2 Hz)
stored as real

Length of record in seconds
(86400 - real)

Not Used



To simplify the handling of the file header. the integer and real arrays are declared as 512
integer words and 256 real words and then equivalenced. Values are then assigned to either
the real or integer array as appropriate, and the integer array is written to the disk. The one
minute averages and standard deviations are written to the hard disk as integer arrays.
Table 2 shows the array structure for the header with both the integer and real indexes.

Summary

The data logger has been in operation for over three years with only minor hardware
problems. Over this period, test requirements have changed as different phases of the Test
Plan have been completed. The new (est requirements have been easily implemented by
minor modifications to the software programs. The data logger has met and is still meeting
all of the requirements of the testing program.
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Appendix A
DATA LOGGER DISPLAYS AND PLOTS

Typical data display screens:

SNLA/USDA 34 METRE VAWT TEST BED DATA LOGGER

WIND Speed Direction COEF OF PERFORMANCE
10 m 7.4 mps 258.5 deg W Equator: Aero System
a0 m 7.5 mps 253.5 deg W 10 metre Aero System
NE 8.4 mps 247.6 deg SW
NW 12.3 mps POWER
SE 12.5 mps 185.6 deg S Electrical 189.6 kW 185.4 XkVAr
sW 12.7 wmps Rotor 228.2 kw
CONTROLLER TURBINE
4.18 Volts .75 Volts Speed 22.4 rpm
Torgue 97.5 kNm
Tiedown Cable 574.1 kN
TranAxialVibra .17 in/s .19
StandVibration .09 in/s .09 AMBIENT CONDITIONS
strainGaugelAML -2.64 MPa 4.00 Temperature 10 metre 299.3 C
straingaugelAMf -29.16 MPa 31.45 Temperature 48 metre -2.5 C
straingaugelQML -17.71 MPa 16.94 Barometric Pressure 127.1 kPa
StrainGaugelQMF 19.31 MPa 26.43 9:22 AM THU., 23 FEB., 198%

PRESS ANY KEY TO RETURN TO THE MAIN MENU

SNLA/USDA 34 METRE VAWT TEST BED DATA LOGGER

WIND Speed Direction COEF OF PERFORMANCE
10 m 13.2 mps 187.2 deg S Equator: Aero System
0o m 14.4 ®mps 191.1 deg S 10 metre Aero System
NE 12.9 ®mps 183.5 deg S
NW 12.9 wmps POWER
SE 14.6 wmps 189.0 deg S Electrical 494.4 kW 511.8 KkVAr
SW 14.7 m®mps Rotor 478.6 kW
CONTROLLER TURBINE
.40 Volts 1.91 Volts Speed 34.2 rpm
Torgue 133.5 kNm
Tiedown Cable 868.0 kN
TranAxialVibra .21 in/s .01
StandvVibration .01 in/s .00 AMBIENT CONDITIONS
strainGaugelAML -7.53 MPa 3.58 Temperature 10 metre =-2.5 C
straingaugelAMf  -41.60 MPa 7.26 Temperature 48 metre =-2.9 C
straingaugelQML -7.51 MPa 2.50 Barometric Pressure B9.39 kPa
StrainGaugelQMF 31.27 MPa 9.22 9:06 AM THU., 23 FEB., 1989

PRESS ANY KEY TO RETURN TO THE MAIN MENU

A-1



DATA LOGGER DISPLAYS AND PLOTS

Typical data plots of current data:

SNLR/USDAR 34M VAWT TEST BED DRTR LOBGER
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DATA LOGGER DISPLAYS AND PLOTS

Typical data plots of current data:
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Appendix B

DATA LOGGER OPERATOR NOTES

System Prompts

VCP > Virtual Control Panel

Cl> Command Interpreter

CM> Command Interpreter

RTE> Real Time Executive

B-1

Indicates that the computer’s
operating system has not been
loaded. The operating system must
be loaded before any other action
can be taken. Respond with
"%BDC” <CR> to load the
primary operating system (boot the
computer).

Normal system prompt. Enter
desired command or program.

Secondary system prompt. This
prompt indicates that the primary
Command Interpreter program is
busy. Entering <CR> will allow
the primary CI program to
continue.

Tertiary system prompt. This
prompt indicates that the primary
and secondary Command Interpreter
programs are busy. Entering
<CR> will allow the primary, CI
and secondary, CM programs to
continue.



DATA LOGGER OPERATOR NOTES

Useful Commands and Programs

ADCAL

CLEAR31

INITIAL

10
LU
MENU

OF
OFF

PU file

Program to display and update calibration factors including zero
offsets, scale factors and engineering units.

Program to clear the screen of the display terminal (LU31) and
turn off the function keys.

Program to initiate the taking of data. This program schedules
the other programs.

Command for listing the status of all Input/Output devices.
Logical Unit. The number assigned to 1/0 devices.

Program to control the taking of data and display information for
the Test Engineer.

Command for aborting the program running on the terminal.

Program for aborting the other programs: GETDA, DISPL, and
DAILY.

Command for purging a file.

PU,BUDLOGJAN--86.DAT::DATA,OK

TF

Command for purging Data Logger files. Use this command
after transferring the files to streaming tape to make room on the
hard disk for new files.

Utility program for transferring files between the hard disk and
the streaming tape.

TF.CO.BUDLOGJAN--86. DAT::DATA,24

Utility program for transferring Data Logger files from the hard
disk to the streaming tape. This command will transfer all Data
Logger files for January, 1986 to the streaming tape. Use this
form for new tapes.

TF,CO,BUDLOGJAN--86.DAT::DATA 24 A

TF,DL,24

Utility program for transferring Data Logger files from the hard
disk to the streaming tape. This command is the same as the
previous command except the files will be appended to the tape.
Use this form when files already exist on the tape.

Utility program for listing the directory of a tape.
B-2



DATA LOGGER OPERATOR NOTES

Useful Commands and Programs (Continued)

TF,LH,24 Utility program for listing the header of a tape.

UP,lu Command for resetting an I/O device that has been downed
(made unavailable) by the system.

XQ,DISPL Command for running a program, DISPL, without the terminal
having to wait for the program to complete, i.e. run the program

in the background.

WH,AL Command for displaying the system status.

B-3



DATA LOGGER OPERATOR NOTES

Input / Output Device Logical Unit Number Assignments

lu

OO S W

device name

terminal

not assigned
not assigned
not assigned
not assigned
printer

not assigned
not assigned
not assigned

device type = 45b

not assigned
not assigned
not assigned
not assigned
not assigned
CS 80 disc

CS 80 disc

not assigned

not assigned
CS 80 disc
floppy disc
floppy disc
floppy disc

CS 80 tape drive

not assigned
not assigned
not assigned
not assigned

not assigned
not assigned

terminal
terminal
terminal
terminal
terminal
terminal
terminal

B4

select hpib
code

23

31

33

address

NN

[SEEERERY N

device status

busy with class request

up

up

up
up

up
up
up
up
up

up
up
up
up
up
up
up



DATA LOGGER OPERATOR NOTES

Analog Input Card Wiring Details

A/D Mux Card
Hardware Channel
Number

Cable
Color
Code

red/wht
red/gm
red/blu
red/yel
red/bm
red/om
grn/wht
grn/blu
grn/yel
gm/bm
grn/org
wht/blu
wht/yel
wht/brn
wht/org
blu/yel
blu/brm
blu/om
brn/yel
brn/om
orn/yel
vio/omn
vio/red
vio/wht
vio/gm
blk/red
blk/wht
blk/grn
blk/blu
blk/yel
blk/brn

blk/orn

Software
Array
Number

Yolo -0 N QWU BRI US  0 J

Channel
Description

10mWS
20mwWS
30mWS
40mWS
48mWS
NE WS
NW WS
SE WS
SW WS
10mWD
20mwWD
30mWD
40mwD
48mWD
N WD
S WD
kW
kVAr
Torque
Tiedown
10mTp
48mTp
BaroPr
RPM
PLC

Signal Line
Patch Panel
Number



Appendix C
WIND DIRECTION AVERAGING

Averaging wind direction signals presents a problem since a discontinuity exists
between zero and 360 degrees. If the two points zero and 360 are averaged, the
answer would be 180 degrees while the correct answer is either zero or 360 degrees.
To correct this problem, an offset is introduced to move the mean wind direction
toward the continuous part of the range. Points that are far away from the offset are
wrapped around to keep the points in the correct range.

The offset is selected to be the average wind direction of the last time period. The
initial offset is selected to be the first wind direction measured, since the average wind
direction of the previous period is unknown.

The algorithm used for calculating the average wind direction is

If first time period then
Offset = first wind direction point measured
Else
Offset = last average wind direction
End If
WindDirectionAve = 0
For I = | to NumberOfpoints
WindDirectionMeasured = WindDirection(I)
If WindDirectionMeasured > (360 - Offset) Then
WindDirectionScaled = WindDirectionMeasured - 360 + Offset
Else If WindDirectionMeasured < - Offset Then
WindDirectionScaled = WindDirectionMeasured + 360 + Offset

Else
WindDirectionScaled = WindDirectionMeasured + Offset
End if
WindDirectionAve = WindDirectionAve + WindDirectionScaled
End For

WindDirectionAve = WindDirectionAve / NumberOfPoints - Offset



Appendix D

FORTRAN SOURCE CODES



isting CHECKWS:::4:18:34
:‘ttltt*tti.ttitiiﬁ**ttttttiiitﬁit'ii‘i'.‘tl.".tt'lﬁ.tti*"ﬁt'tt.

C

SEMA/DATA/
SUBROUTINE CHECKWS
IKTEGER [HOME
CHARACTER BELL

INCLUDE EMA&SC

| HOME =154008+ 1508
BELL=CHAR(7)

WRITE(1,101) 1HOME

CALL CHEKLU(6) 1 PRINTER
CALL CHCKLU(10) ' A/D
CALL CHCKLU(20) ! DISK

WSNE=X10S(110S-1,6)
WSNW=X10$(110S-1,7)
WSSE=X10$(1105-1,8)

WSSW=X10S(1105-1,9)

1F( ABS(WSNE-WSNW).GT.1.5 ITHEN
WRITEC1,110)
COUNTN=EOUNTN+1

ELSE
WRITE(1,130)
COUNTN=EOUNTN-1
1F( COUNTN.LT.0 )THEN
COUNTN=0
END IF
END IF

IF( ABS(WSSE-WSSW).GT.1.5 )THEN
WRITE(1,120)
COUNTS=LOUNTS+1

ELSE
WRITE(1,130)
COUNTS=EOUNTS-1
1F( COUNTS.LT.0 )THEN

COUNTS=0
END IF
END IF

1F( COUNTN.EQ.15 )THEN
WRITE(6, 110)

END IF

IFC COUNTS.EQ.15 )THEN
WRITE(6,120)
END IF
RETURN
101 FORMAT(AZ,/)
110 FORMAT(! North anemometers do not agree ')
120 FORMAT(® South anemometers do not agree ')
130 EggMAT(‘ ')

C
CIttt"'ttt.tttt'.tt.'tttttt!ittttl.ﬁtttttittt!‘*'ttttﬁﬁ‘ﬁ'.iit

c
C
C

SUBROUTINE CHCKLUCLUC)
INTEGER LUC,STAT1,STAT,BIT14

811142400008
CALL EXEC(13,LUC,STAT1)
STAT=STAT.AND.BiT14
1FC STAT.NE.C )THEN
WRITEC1,100) LucC,LUC
END IF
RETURN
100 ESEMAT('LU',IZ,' Down, Try UP,*,12,' st CI> promt')



isting DAILY.FTN:::6:6:39

-EMA/DATA/
PROGRAM DAILY

o
C LOCAL VARIABLES
C

REAL RHEADER(256) AVE(20)
REAL RBLOCK(64, 109, ZEROS('IZB) SCALES(128)

REAL TEMPR

REAL PER CONSTANT FOR CONVERTING # PTS TO X
INTEGER®2 HEIGHT(2) REIGHTS OF METERS FOR PRINTOUT
INTEGER WOCH(4) WIND DIRECTION CHANNEL NUMBERS
INTEGER DCB(144) DCB CONTROL BLOCK FOR Fmp WVMA FILES
PROGRAM NAME

INTEGER DAILY(3)
INTEGER 1BLOCK(128,10) CALIBRATION TABLE
N LENGTH OF FILE R

INTEGER LE
INTEGER FmgOgen , FmpRead ROUTINES CALLED AS lNTEGER FUN.
INTEGER BUF(15) BU FER FOR RETREVING DATE

REAL DIRECTION(? 8) WIND DIREC.,# PTS:N,NE E,SE,S,SW,W,NW
INTEGER JU AN( ggk;An(SB JULTIAN DAY of YEAR

INTEGER
CHARACTER'64 CALTBL DISK FILE NAME FOR CALIBRATION FILE

c
. INCLUDE EMAZSC
EQUIVALENCE (1BLOCK,RBLOCK)
EQUIVALENCE (IBLOCK(1,1),ZEROS(1))
. EQUIVALENCE (1BLOCK(1,3),SCALES(1))
DATA DAILY /'DAILY '/
DATA HEIGHT/2H10,2H30/
DATA WOCH/10, 12, 15,16/
t

LUP = 6 ! LU FOR PRINTOUY
FORMFEED = 0060008
WRITE(LUP,*) 'DAILY REPORT, ', NAME

Etﬁ't.tiitttttttt STORE DATA IN TEMP ARRAYS LAA A2 2132 s 322422222212 )

DO 10 K=1,1440
Do 20 J=1,20
1TP1(K, J)=IDATACK, J)
1TP2(K. J)=1DATACK | J+20)
IDATA(K, J)=0
lDATA(K 3+20)=0
20 CONTINU
Bo J=1,1
xr#s(x JI=IDATACK, J+40)
IDATA(K, J+40)=0
END DO
10 CONTINUE
NUMBER = COUNT
COUNT = O

Crevtwsddndadehtrs Ypy TE FILE TO DISK tevtnsetttddtdddtdrddthdhwddddw

CALL BLDHDER(NAME , IHEADER, NUMBER)
CALL F (oCB, |ERR, FILENAME, 'WC', 1)
¥ (éEfL FLT o’(ocs lERR1 FILENAME, 1
ENAME, 'WO', 1)
IF CIERRT (LT, 05 1
CALL F eeortError(IERM DAILY)
gglgecL P,%) 'DATA FILE NOT OPENed'

END IF
END IF

C
c-tttttttiittttt" m,TE DATA To D’SK LA ittt 2 e g sttt dzdl Y]
CALL Fmgurite(DCB IERR IHEADER,2*512)
1F C1ER
WRITE(LUP, ') 'HEADER NOT WRITTEN'
CALL F eportError(IERR DAILY)
GOTO
END IF
CALL writ(DCB, IERR,ITP1,28800)

CALL VUr!t(DCB lERR lTPZ 28800)
CALL VUrlt(DCB ITP3 0)
IF C1ERR .LT. b) REN
WRITE(LUP,*) 'DATA NOT WRITTEN'
CALL F eportError(lERR DAILY)
6OT0
END IF
CALL FmpClose(DCB xeaa)
IF (IERR .LT. 0) THE
WRITECLUP,*) 'ERROR IN CLOSING DATA FILE!
END ??LL FmpReportError(lERR DAILY)
999 CONTINUE

CHtannansasssssnss DALY REPORT FHtam it attt bt anhd ke a AR AN RRRRSRENE
IF (NUMBER.EQ.0) GOTO 160
D0 J1=1,20
AVE(JT)=0.0
END DO
DO JC=1, 4
DO J

gIREéTION(JC J1)=0.0
END DO



AVE {1 )=AVE (1)#X4M( 1, 1) /NUMBER 1 ws
AVE (2)=AVE (2)+X4M( J1,3)/NUMBER 1 WS
AVE (3)=AVE (3)+X4M(J1.6)/NUMBER 1 WS
AVE (4 YZAVE (& }+X4M(J1 . T)/NUMBER i WS
AVE (5)=AVE (5)+X4M(J1,8)/NUMBER 1 WS
AVE(6%=AVE(6)*X4H(J!,9)éNUMBER WS
VE(1 YEAVE (13)4X4M( 31, 21)/NUMBER | TEMPO 10M
VE( 14 )=AVE (16 )+X4M(J1 ) 22) /NUMBER | TEMPO 4BM
AVE(15)=AVE(1S)¢XLM(JI 13)/NUMBER { BARO PRESS
PUR=XGM(J], 177724 /NUMBER
1F(PWR.LT.0.1) THEN
pwR=0.0
END IF
3;&(16)=Avs(16)opua | DAILY AVE kW * 24 hr
JT=DCH(JIC)
IF CXGM(JT,JT).LE.23,.0R.X4M(JT,JT).GT . 33B)THEN
DIRECTIONCJC, 1)=DIRECTION(JC, 1)+1
ELSEIF (xAM(JI,JTS.LE.ea.O) THEN
DIRECTIONCJIC,2)=DIRECTION(JC,2)+1
ELSEIF (X&M(J1,JT5.LE.113.0) THEN
DIRECTION{JC 3)=01ascrxoucac 3)+1
ELSEIF (X4M(J1,JTS.LE.158.0) T
DIRECTION(JC 4)=0!RECTION(JC 4)+1
ELSEIF (X4M(J1,JT).LE,203.0) THE
DIRECTION{JC 5)-o|nscr|ou<ac 5)+1
ELSEIF (X4M(J1,JT).LE.248.0) T
DIRECTIONCJC 6)-DIRECTION(JC 6)+1
ELSEIF (X4M(J1,JT).LE.293.0) THEN
DIR crlouZJc 7)=DIRECTION(JC, 7)+1
DIRECTION(JC,B8)=DIRECTION(JC,B)+1
ENDIF
END DO
END DO
DO JC=1,6

DISEES]CN(JC 1)=DIRECTION(JC, 1)~ (360-NUMBER)

PER=100 OIFLOAT(NLHBER)
DO JC=1

PO J1=1
TEMPR=DIRECTION(JC,JT)
DIRECTION(JC, JT)=TEMPR*PER
WRITE(6,52) JC ar, PER L TENPR DIRECT] ON(J 4T
52 roanAr(‘Jc=' 12,1 12,V PER=",F10.4,' TEMPR='
1 F7 6|R5ct|ou = F7.2)

END DO

END DO
WRITE (LUP,100) (HEIGRT(JT) AVE(JT) JT-1 2)
100 FORMAT('Average wind s speed { A2,! 4.1,'mps')
WRITE (LUP,110) AVE(3), AVE(LS AVE(S) AvE(é)
110 FORMAT('Average wind speed North = 1,2(F4.1 n;s Yy,
‘Average wind s South = ! Z(FL D B
WRITE (LUP,120)((DIRECTION(JC,JT), Jes1 L&), th'l 8)

1202F0RHAT(:U|M“d:r§ctlon. Eo?fge‘ ?(x)metrg/ North South'/,
ort o .
3 *  Northeast  ,4(F5.1,'X ')/,
4 ’ East VLL(FS1,'% Y/,
S ' Southeast VLA(FS.1,'% Yy,
6 ' South VLL(FS5.1,'% ')/,
7 ' Southwest tLL(FS.1,'X ')/,
§ 1 Nerthwest  va(RIE )
WRITE (LUP,130) AVE(13),AVE(14),AVE(15) AVE(16)
130 FORHAT('Averuge teuperutur m z :,:L.i '$° E:/
=
1 ‘Average berometric pressure = ! fl. g'kPa'/
3 ‘Electric power generated = ¢ FL. kwh)

160 IF(MBER LY. 360&
WRITE(LUP, 14/ ) ULHBER
140 FORHAT('Only .13, four minute sverages were taken'/,
1END IF 1360 four minute averages available®)

WRITE(LUP, 150)
150 FORMAT(//}

(esdanddrandnddbas UODATE CALIBRATION FACTORS [T223 1222122 d et ddsl]s)

IFC F R§°°25"““ gALfBL woa' 1y .Lf.0) TH
ELsE WRITEC(LUP,*) *CALIBRATION TABLE DOES NOT EXIST'

gaLLI:lpReportError(IERR,CALTBL)
WRITECLUP,®) "CALIBRATION FACTORS NOT UPDATED'
GO0 9999

END 1F
LEN = FmpRead(DCB IERR 1BLOCK, 128%10%2)
1§( xsan LT 0) fHE
CALL eeortError( 1ERR,CALTBL)
gglrs(L P,%) 'CALIBRATION' FACTORS NOT UPDATED'

ELSE IF( LEN .MWE. 12B%*10%*2 ) THEN
WITE(LUP *) ‘COULD NOT READ EXPECTED AMOUNT OF DATA!
:SH’E LUP *) *FROM CALIBRATION YABLE.  PROGRAM STOPPED!'

CaLL Fgullcﬂm(CMTBL 'CALTBL', 'DAT* O 'DATA')
(

DO 70
A(:)=§cALES(x> D-U4



B(K)=ZEROS(X)
70 CONT JHUE

CALL EXEC (11,JULIAN)
TJULIAN = (JULIANCS)/2)*2
TFCJULTANCS) . NE. 1JULTAN) THEN
WRITECLUP,5) FORMFEED
5 FORMAT (A2
END IF

E-mn*tmntttottt- UPDATE DATE AND RESCHEDULE PROGRAM ®*es#sssswwwwws
9999 CALL DFILENCFILENAME NAME) | UPDATE FILENAMES FOR NEXT DAY
g?gé EXEC(12,DAILY,1,0,0,0)

END

D-5



132> 11,8.F M

.t8ting DFILEN.FTN:::4:18:35

SUBROUTINE DFILEN(FILEN, WAME)
T SUBROUTINE RETURNS CURRENT DAY'S FILEMAME
IMPLICIT NONE
INTEGER TBUF(15),S12E
CHARACTER®64 FILEN I DISK FILE MAME FOR DATA FILE
CHARACTER*30 CBUF
CHARACTER®13 WAME t FILE KAME FOR DATA FILE
EQUIVALENCE (CBUF , IBUF)
CALL FTIME(IBUF)
LevdnudtedRehrdente BUXLD DATA FlLE NME CEE RN TR AR ISR AN R A ER RSN TN N RN
HAME (1:6)='BUDLOG'
WAME (7:9)=CBUF(21:23)
1F( CBUF(17:17) .EQ. ' ') CBUF(17:17) = 0!
MAME(10:11)=CBUF(17:18)
MAME (12:13)=CBUF (29:30)
$12E=4+564
CALL FmpBuildName(FILEN,MAME, 'DAT' O, ‘DATA',1,S12E)

D=6



oo

1SUINg L 3SPL.P.nitte:2:39

ENA/DATA/
PROGRAM DISPL

LOCAL VARIABLES
REAL PARRAY(363,3)
REAL S}

INTEGER IUN1(5)
INTEGER IUN2(5)
INTEGER JUN3(
INTEGER IUN(5
INTEGER ITIM§

(

DATA ARRAYS FOR PLOTTING
POINT

AX1S HEADER FOR TIME
CHANNEL NUMBERS

W DIRC CHANNEL NUMBERS
NUMBER OF CH (1 OR 2)

WS >0 THEN PLOT WS

CLASS NUMBER

DUMMY PARM

WIND DIRECTION DESIGNATION

INTEGER CNB(
INTEGER JICH
INTEGER NCH
INTEGER WS
INTEGER CLNB

INTEGER PARM1, PARM2
INTEGER WO(7)

INTEGER BUF(15)

INTEGER IMDX,1ST(5),STDE

INTEGER DISPLAY LU NOT RESETABLE BY MENU
REAL SCALE(32) ARRAY(32),DV(32), CP(‘)

CHARACTER B

CNARACTER'A UUS UTP,UBP,USG

CHARACTER*6 UTQ’

INCLUDE EMAZSC
DATA IUNY /2HWS,2H ,2H 2R m, %:ps;

DATA ITIM 72HTI 2HME.2H (. 2H
DATA JICK /10,12,15,16/

BELL = CHAR(7)
LU0 = 31
TMENT = 154008+0468 ! TURN OFF MENU PT1 Esc &
IMEN2 = 650008+1008 | TURN OFF MENU PT2 j @
TFUNY = 15400B+046B | DISABLE FUNCTION KEYS PT1 Esc &
1FUN2 = 650008+1238 t DISABLE FUNCTION KEYS P12 j S
THOME = 154008+1508 t HOME ALPHA CURSER Esc h
1RASE = 15400B+1128B t CLEAR ALPHA DISPL Esc J
{GRP1 = 154008+0528 t TURN OFF GRAPK DISPL PT1 Esc *
1GRP2 = 620008+1448B ) TURN OFF GRAPH DISPL PT2 e d
STDE = 2 ) SELECT 10sec STD DEV
lgkx:ng 2.264 1 mph/
= 2. mps
15 CONTIN
Do J=10 32

ARRLY(J) =1.0

END
ARRAY(13)=0.296
ARRAY(19)=0.7376
ARRAY(20)=0.2248
CLNB=0
CALL ano(1 CLNB)
5 CONTINU
URIYE(LUD 7) THOME, IRASE
WRITE(LUD 7) IGRP1,IGRP2
1F¢ Luob.ta.tup ) tHEN
WRITE(LUOD, 7) IMEN1, IMEN2
WRITECLUDD,7) IFUN1, TFUN2
7 or suo 1F

MAT(2A2)
10 WRITE(LUD 200) THOME

200 F ORNAT(/IK
17X, SAND!A NATIONAL LABORATORIES !

/
7x ' 34 M VAWT TEST BED DATA LOGGER '.7/7,
0x, * 1 SPLAY TURBINE STATUS S.I. UNITS‘,//,

zox 12 DISPLAY TURBINE STATUS  B.E UNITS!,//,

20X,'3  PLOT DATA /71111

20X 'ENTER NUM R
IF(STATUS EQ.2,0R. STATUS EQ.3) GOTO 9000
CALL INPUTVAL( INPUT le
1F (INPUT.EQ.1) T

DO J=1,32

1F{J.EQ.21.0R, J.EQ.22) THEN
SCALE(J)=0.0 ! TEMP CHANNELS

ECALE(J)=1.0
END DO

=t
UTQ='kNm
utP='C
UBP='kPa
USG='kN ¢
WRITE(LUD,7) IHOME, IRASE

nH?/kPa
-{b/Nm
Lb/N

QMBHN-

GOTO 1000
ELSEIF CINPUT.EQ.2) THEN
DO J=1
chLE(J> =ARRAY(J)

UTa='kft- Lb"
D-7



UtP='F ¢
UBP="'inNg'
UsG='kLb '
U%IEE(LUD,T) THOME , IRASE
GOTO 1000
ELSEIF (INPUT.EQ.3) THEN
GOTO 2000
END IF
20 COWTINUE
WRITE(LUD,400) BEL
400 Eg?gAT(AZ ' INVAL!D ENTRY TRY AGAIN')
1000 CONTINUE
INPUT=0
INDEX=110S-1

1F( 1C.GE.10 ) T
\llélaE(LlD 7) INCHE IRASE

13
IC=IC¢1

END
URZTE(LUO 1001)_IHOME
1001 FORHAT(AZ v 15X, 'SNLA/USDA 34 METRE VAWT TEST BED DATA !,
1 L06GER!, 17X, 7/1)
po J¢1 32
1F(J.€0.21.0R.J.EQ.22) THE
DV(J4)=X10S INDEX, J)*SCALE(J)'(O.B'X1OS(INDEX,J)#SZ)

13
DV(JI)=X10S( INDEX, J)*SCALE(J)
ENDIF

D DO
e T T T T
LUS=LUD
INCLUDE SCREEN

WRITE(LUD, 1006)
1006 FORMAT('PRESS ANY KEY TO RETURN TO THE MAIN MENU 1)
CALL EXEC(17,1004008+LUD, INPUT,-1,PARMY, PARMZ, CLNB+1000008)
1100 CONT INUE
CALL EXEC(21 CLNB¢1200008 INPUT,-1)
TECINPUT . NE.O)
GoCAL% CLRO(S CLna LuD)

END IF

1F(1108-1 .HE. INDEX) THEN
CALL CLRO(3,CLNB,LUD)
GOTO 1000

END IF

18K=1FBRK()

IF(IBK.NE.-1) GOTO 1100

GOTO 9000

cit't..t....lﬂ".'. PLOT DATA AR DA RA AN E RN I AN AR AN AR AN RN R AR
2000 CONTINUE
gaLh CHAN;EL(CNB NCH, WS, IUN1, TUN, LUD, CHNM, CHUNIT)

TUN2{IKI=TUNCIK, 1)

lUNS(JK)=lUN(JK 2)

END D

cerluoexc 10X,S1,LU0 )

1)=1HS+1

)=
3)=1105+18
4)xl14M+1B

(5)=128M+18
ARTs xsr(xox)

J3=1 NCH+1

1¥¢ éua(43> LE.O ) THEN

ELS; :F( CNE(J3) .LE. 32 ) THEN

DO Ji=1
JZ‘J1*ISTART
1F( J2.67.380 ) J2=J2-380
PARRS;(J?,J3)=XMS(J2,CNB(J3))

END
ELSE 1F( IDX.€Q.2 ) THEN
DO Ji=1,361

J2=J1#ISTART
1F( J2.G7.380 ) J2=J2-380
PARRAS(J1 ,93)=X35(J2,CNB(J3))

END D
ELSE IF( IDX.EQ.3 ) THEN
00 J1=1,361
J2= 31+ 1START
1F( J2.GT.380 ) J2=J2-380
:ARRSB(J1 J3)=X1OS(J2 CHB(J3))

ELSE IF( 1DX.EQ.4 ) THEN
DO J1=1 361
J2=J1+1START
IF( J2.GY.380 ) J2=J2-380
PARRSB(J1 JS)‘X‘N(JZ CNB(J3))

ELSE lF( IDX.EQ.5 ) THEN
DO Ji=1,341
J2=J1+ISTARY
1F( J2.GT.380 ) J2=J2-380
EQSRGE(J1,J3)=X28H(J2,CNB(J3))

L
(
(
(
(

c:-.-....-..;:
Oununvnnn

! WS NOT TO BE PLOTTED

D-8



ELSE
WRITE(LUD,2003) IMOME, IRASE
2003 FORNAT(ZAé 'ERROR INVALID TIME INDEX NUMBER'/
1 'PRESS ANY KEY TO CONTINUE')
CALL INPUTVAL(IDUM, LUD)
GOTO 2000

END IF
ELSE 1F( CNB(J3).EO.60 ) THEN
IF( IDX.EQ.1
DO J1=1 361
J2=J1+1START
TF( J2.GT.380 ) Je2=J2-380
PARRS;(J1 ,d3)=XHS(J2, 19)*XHS(J2,24)*0.1047

END
ELSE 1F( IDX.EQ.2 ) THEN
J1=1, 361

00 J
J2=J1+1START
lF( J2.G1.380 ) J2=J2-380
EARRAY(J1,J3)=X3$(J2,19)'X3$(J2,24)'0.1047

ND DO
ELSE TF( IDX.EQ.3 ) THEN
00 Ji=1,361
J2=J141STARY
1F( J2.G7.380 ) J2=J2-380
PARRSY(J1 (I3)=X108(J2,19)*X108(J2,24)*0. 1047

END DO
ELSE IF( IDX.EQ.4 ) THEN
DO 1,361

J2=J1+ISTART
J2.G7.380 ) J2=J2-380
PARRSY(J1 J3)=X4H(J2 19)*X4M(J2,24)%0. 1047

END DO
ELSE lF( IDX.EQ.5 ) THEN
DO Ji=1,361%

2=J1‘ISTART
1F( J2.G7.380 ) J2=J2-380
EARRAY(J1 J3)=X28H(J2 19)*X28M(J2,261%0.1047

ELSE
WRITE(LUD,2003) IHOME, IRASE
CALL INPUTVALCIDUM, LUD)
GOTO 2000
END 1IF
ELSE
WRITE(LUD,2004) IHOME, IRASE
2004 FORMAT(2A2, 'ERROR INVALID CHANNEL NUMBER'/
1 'PRESS ANY KEY TO CONTINUE')
CALL INPUTVAL(IDUM,LUD)
GOTO 2000

E
ITIM(4) = 2HSE
1TIM(5) = 2HC)

CA%E PLUT(PARRAY ,LUD,WS NCH, JUN1,TUN2,TUN3, ITIM,CHB,SI)

Pa 22 I3 22322222 20 22} PRmRm sTwPED R EERE R RN ARNR SR RN R RPN R
9000 CONTINUE

WRITE(LUD,9010) 1HOME, IRASE
9010 ;og;Ar<zAé

999 END

Ceensutardtthtettdaw SUBROUTINE INPUTVAL L2142 222133422 3422214

E SUBROUTINE RETURNS AN INTEGER ENTERED FROM THE KEY BOARD

SUBROUTINE INPUTVAL(R,LUD)
CHARACTER SE

. INTEGER C,R
ILU-LUD41OOB
CALL EXEC( c, -1
SEL = CHAR( b/zse $
R = ICHKAR(SEL)-ICHAR('0')
RETURN
END
E L3322 23222284241} waRwTI"E GETI“DEx AR R EC AN I AN BTN AT NN
g SUBROUTINE PROMPTS THE TERMINAL FOR AN INDEX FOR PLOTTING
. SUBROUTINE GETINDEX( INDX,SI,LUD )

CHARACTER BELL,ESC
CHARACTER*2 NOHE CLS
INTEGER INDX

BELL=CHAR(7)
ESC=CHAR(27)
ROME=ESC // ‘h}
CLS=ESC // '

T
WRITECLUD,*) HOME,CLS
2001 roam 1(2A2)
ITE(LUD zooz>

2002 FORMAT(18X, ! SELECT LENGTH OF PLOT 77

20% 19 LAST 3 MINUTES OF DATA'//
20x) 2 LAST 18 MINUTES OF DATA'//
20%.°3 UAST WOUR OF DATA'//
20%)1% LAST DAY OF DATA'// D~9
20%) 15 LAST WEEK OF DATA'////

VB WIN —



6 20X, 'ENTER NUMBER _')
2100 CONTINUE
CALL INPUTVAL( INDX ,LUD )
TFCINDX.EQ. 1)THEN

sl = 0.5
ELSESIF(lgbg .EQ.2)THEN
ELSES§F(1NDX LEQ.3)THEN
ELSE IF(INDX.EQ.4)THEN

1 = 240
ELSE IF(INDX.EQ.5)THEN
S! = 7680

SE
WRITE(LUD,2003) BEL
2003 FORMAT ( Aé /,20x%, 'INVALID ENTRY TRY AGAIN _")
Go10 2100
END IF
RETURN
END

c.t..tﬁ't'tﬁi"t" wBRwTXNE C“AN“EL Lid s dd 2 R A R s st ddilgd]

SUBROUTINE CHANNEL(CNB,NCH, WS, IUN1T, TUN,LUD,CHNM, CHUNIT)

INTEGER CNB(3),NCH NU(2) WS TUN1(5), TUN(5,2)
INTEGER*C CHNM(7,45,CHUnT(H)

CHARACTER BELL,ESC
CHARACTER*2 WOME ,CLS
CHARACTER*4 CHARY
INTEGER INDX,IST(5)

C
BELL=CHAR(7)
ESC=CHAR(27)
HOME=ESC // 'h!
CLS=ESC 7/ '
C

WRITE(LUD,B0) HOME,CLS
so FORHAT(ZAZ 111411
DO YOU WANT TO PLOT WIND SPEED ? (Y OR N CR>) _*)
READ(LUD 31) 1wPLT
81 FORMAT(AY)
1F( xueriea. 1HY .OR. IWPLT.EQ. 1Hy )THEN

WS =
WRITE(LUD 82) HOME,CLS
82 FORMAT (242)
84 WRITE(LUD,85) HOME
85 FORMAT ¢ A2,718x,
SE(ECT WIND SPEED VARIABLE TO PLOT 7]
20X,'1  WIND SPEED - 10M'//
20X,'2  WIND SPEED - 30M,EQUATOR'//
20X.'3  WIND SPEED - WORTH-E'//
20X)'4  WIND SPEED - NORTH-W'//
20X.'S  WIND SPEED - SOUTH-E'//
20X, ‘6 unuo SPEED - SOUTH-W'7/)
WR1TE(LUD
FORMAT (/20X -JENTER NUMBER )
CALL INPUTVALC NUB,LUD )
TF( NUB.EQ.1 ) THEN
cua(1£
1uu1< )=2u
TUN1(3)=2HOM
ELSE IF( NUB.EQ.2 ) THEN
CNB(1) = 3

TUNT(2)=2H 3
TUNT(3)=2H0M
ELSE IF( NUB.EQ.3 ) THEN

xuu1<%)=zn
IUN1(3)=2H-E
ELSE 1EC WUB.EQ. ) ) THEN
IUN ( )=2h N
3)=2H-W
ELSE IF( nua €Q.5 ) THEN

UN1(3)=2H
UN1(3)=2H- E
ELSE IF( NUB.EQ.6 ) THEN
CNB(1) = ¢

JUN1(2)=2H $
TUN1(3)=2R-W
ELSE

URITE(LUD,') 'INVALID INPUT  TRY AGAIN'
GOTO 84
END IF

JESV.TURRTOX N
VO

8

ELSE

WS =
CNB(1) = D
END IF
WRITE(LUD,90) HOME,CLS
90 FORMAT(2A2,//// 'PLOT 1 OR 2 ADDITIONAL CHANNELS 7_')
CALL INPUTVAL(NEM,L
1F( NCH.NE.2 ) NCH = 1
WRITE(LUD,95) HOME,CLS
95 FORMAT(2A2) D-10
100 WRITE(LUOD, 101) HOME
01 FORMAT(A2.4
DRI SELECT VARIABLE(S) TO PLOT',26X,' '//1CNB
1 6x,'i ﬁouer - Rotor V,16X, 117 Wind peed " 10m $7140,1



2 8X,'2 Power - Electrical ',16X,'18 Wind Speed - 30m '/147,3
3 6X,'3 Power - Reactive ',16X,'19 Wind Speed - North-E'/118,6
4 6X,'4 Rotor Speed 1,16X,'20 Wind Speed - North-W'/124,7
5 6X,'5 Rotor Torque v,16X,'21 Wind S - South-E'/119,8
& 6X,'6 Temperature - 10M ',16X,'22 Wind $ - South-w'/121,9
7 6X,'7T Tempersture - 48M ', 16X,'23 Wind Direction - 10m'/122,10
8 6X,'8 8srometric Pressure',16X,'24 Wind Direction - 30m*/113,12
9  6X,'9 TieDown Number § ' 16X,'25 Wind Direction-North')120,15
CWRITE(LWD,102) (CCHNMCIIK, 1LY, Tul=174),10k=1,7)
102  FORMAT(5X
1 v10° 1, 4A, 19X, '26 Wind Direction-South'/126,16
2 S5KX,'11 ',4A, 19X,/ 127
T 5% 112 1I6A] 9%,/ 128
& SX,'13 Y, 4A, 19%, /7 129
5 5X,'14 !, 4A, 19X,/ 130
6 5X,'15 *,4A, 19%,/ 131
7 5X.'16  ',4A, 19x5 132
BO J2=1,WCH
‘ wrRItE(LUD,105)
105 FORMAT (16X, 'ENTER CHANNEL NUMBER FOLLOWED BY CR> ')
READ(LUD 106, ERR=104) NUCJ2)
166 FORMAT(12)
END DO
DO 99 J2=2,NCH+1
NUB=NU(J2-1)
TF(NUB.EQ.1) THEN
CNB(J2)=40
TUN(1,J2-1)=2KRo
1UN(2,J2-1)=2Hto
TUN(3,J2-1)=s2Hr
JUN(&, J2-1)=2HkW
TUN(S, J2-1)=2H
ELSE 1F(NUB.EQ.2) THEN
CNB(J2)=17
TUN(Y, J2-1)=2HP0
IUN(2, J2-1)=2Hwe
JTUN(3,J2-1)s2Hr
TUNC&, J2-1)=2Hkw
TUN(S, J2-1)=2He
ELSE IF(NUB.EQ.3) THEN
CHB(J2)=18
T1UN(1,J2-1)=2HP0
TUN(2,J2-1)=2Hwe
TUN(3,J2-1)=20r
TUN(&, J2-1)=2KkY
TUN(S, J2-1)=2HAr
ELSE JF(NUB.EQ.&4) THEN
CNB(J2)=24
JUN(1,d2-1)=2HR0
JUN(2,42-1)=2Ht0
TUN(3,J2-1)s2Hr
TUNC&, J2-1)=2HRP
TUN(5,J2-1)=2HM
ELSE IF(NUB.EQ.5) THEN
CNB(J2)=19
TUN(1,J2-1)=2KHRo
TUN(2, J2-1)=2Hto
TUN(3, J2-1)=2Hr
IUN(4, J2-1)=2HKN
TUN(S, J2-1)=2Hm
ELSE IF(NUB.EQ.56) THEN
CNB(J2)=21
TUNCY, J2-1)=2HT
JUN(2,d2-1)=2H10
JUN(S, J2-1)=2HM
1UNC4, J2-1)=2Hde
IUN(S,J2~1)-2H?C
ELSE JF(NUB.EQ.7) THEN
CNB(J2)=22
TUN(CY,J2-1)=2KT
TUN(2,J2-1)=2H48
TUNC3, J2- 1)=2HM
TUN(L, J2- 1)=2Nde
lUN(S,J2>1)=2H?C
ELSE IF(NUB.EQ.8) THEN
CHB(J2)=13
TUN(1,J2-1)=2HBa
IUN(2,J2-1)=2Hro
JUN(3,J2-1)s2H P
TUNCL | J2-1)=2H k
TUN(S, J2- 1)=2HPa
ELSE IF(NUB.EGC.9) THEN
CNB(J2)=20 ]
TUNCY, J2-1)=2KTi
TUN(2,J2-1)=2HeD
TUN(3, J2-1)x2How
TUNCG, J2-1)e2H
TUNCS | 32-1)=2HkN
ELSE IF(NUB.EQ.10) THEN
CNB(J2)=26
CHART=CHAR(CHNM(1,1))
TUNCT,Jd2-1)=1CHAR(CHART(1:2))
TUN(2, J2-1)=1CHAR(CHART (3:4))
TUN(3,J2-1)=2H
1UN(4, J2-1)=2H
TUN(S,J2-1)=2H
ELSE IF(NUB.EQ.11) THEN
CNB(J2)=27
TUNCT, J2-1)=2H D-11

TUN(2, J2-1)=2H
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UN(S,J
ELSE xrcuué
CHB(J2
TUNCT,
1UN(2,
1UN(3,
TUNC&,
TUN(S,
ELSE
104 WRITE(L
103 FORMAT (
GOT0 10
END IF
99 CONTINUE
RETURN

END

TRY AGAIN')



isting GETODA.FTN:::4:3:36

-EMA/DATA/
PROGRAM GETDA

TRCLUDE EMA&SC

C
Credunrasddhddndak LOCAL VARIABLES EER AR AT AR ER AN RN NSEAARERRRERRERS

INTEGER DAILY(3),GETDA(3),DISPL(3) { PROGRAM KAMES
INTEGER IX(40) ! DATA READ FROM A/D
INTEGER DCB(144) DCB BUFFER
INTEGER IHEADER(512) DATA FILE HEADER

i
]
INTEGER E { ERROR RETURN
IKTEGER N%EPFOQI‘UH t FMP CALLED AS INTEGER
INTEGER ECOOE12 t ECODE FOR EXEC 12 CALL
INTEGER BUF(15) | BUF FOR READING SYSTEM DATE
REAL X t CURRENT INPUT
REAL XTEMP
REAL SUM(32) t SUM OF INPUTS FOR 1MIN
REAL SLHSQ(ZS) | SUM OF SQUARES FOR STD DEV
REAL BUF4(4 1 BUFFER FOR FOUR MIN AVE
REAL 5035(75 50105(7) | SUM OF SQUARES FOR 3s& 10s
c STD DEV FOR NON STORED
C
DATA DAILY,GETDA,DISPL /'DAILY ' ,'GETDA * 'DlSPL v/
[ LOGGING PRINTER
DO J=1,25
SUM(J)=0.0
SUMSQ(J)=0.0
END DO
DO J=26,32
SUM(J)=0.0
END DO
po J=1,7
sads(J)=0.0
$Q108¢J3=0.0
END DO
E""ﬁ"“".‘.‘.'. READ DATA an A/D mRD RERAR AT ETRONT I REY
1CWD=410008+8 1 + 1ST WORD TO READ
CALL EXEC(1,10,1X,32,1CWD)
DO J=10,16
OFFSETIM(J)=16000. -FLOAT(IX(J+6))
ENDDO
5 CONTINUE
1=READ LU: 10 ARRAY I1X,32 WORDS READ, START CHANKEL 8
caLL Exec¢d, 10,1
Cttttttttttttttit‘ C‘LlﬁRAfE DATA AND SUM tesssassassasswswn
D0 10 J=1,25
INT= IX(J"‘é)
o IF(STATUS.EQ.0) IXT=0
XE=FLOAT(IXT)

1F(J.GE.10.AND.J.LE.16) THEN
1F(XE.GT.32000.-OFFSET1M(J) ) THEN
VAL=XE -32000.+0FFSETIM(J)
ELSE IF(XE.LT.-OFFSETIM(J))THEN
VAL=XE+32000.+0FFSETIM(J)

VAL=XE+OFFSETIM(J)
END 1F

ELSE
VAL=XE
END IF
SUM(J)=SUM(J)+VAL
SUMSQ(J)=SUMSQ(J)+VAL**2
XHSCINS, J)=ACI Y XE+B(J)
10 CONT INUE
DO 20 Js2,7
lXTxIX(J 1
xe:cu)'nonuxnwtn
XHS(IHS, J+25)=X
SUM( J26 )= SIN( 425 )9 XE
$Q35(J)=5Q3S(J)+XER*2
$Q10S(J)=SQ10S(J)+XE**2
20 CONTINUE
WRITE(31 11) I!(J) 4=1,73,1X(32)
1 FORMAT (é(
IXT=IX(1)
XE=FLOAT
xns(xus 26)=C(1)*XE'D(1)
XHSCIHS,26)=0
suu(26>-o

T
Cresnessansanennes yIg ¢ (sun OF LAST 6 0.5 SEC VALUES)/6.0 wewws
IF (MOD(1,6).€Q.0) THE
TECINS.LT.6) ruen
b0 30 J=1 32
X7=0.
OFFSET=0
1F(J.GE. 10 AND.J.LE.16) OFFSET=180-XHS(1,J)
00 35 K=1,iHS
VALsxné k)
CALL NAP(VAL OFFSET)
xr:xrova

DO 37 K=37501HS,380
VAL=XHS(K,J) D=-114
CALL MAP(VAL,OFFSET)

[alslinlale]

35



X?-XT#VAL

CONTINUE
X3S(13S,4)=XT/6.0-OFFSET
1F(J.GE.10.AND. J LE 16) THEN

X=X3$(13S,
CALL CHECK(X)
X35(13s, J)=x
ND IF

E
30 CONT INUE
ELSE
0o ao J=1,32
120.0

OFFSET=0

37

1F(J.GE. 10, ANDlJ .LE.16) OFFSET=180-XHS(INS-3,4)

DO 45 K=]H§-S
VAL=XHS (K, J)
CALL NAP(VAL OFFSET)
XY‘XT*V

CONTI
X3S(135 J)‘XT/b 0-OFFSET
GE.10.AND.J.LE.16) THEN

45

N
40 CONTINUE

DO J
xréup=soss(4)/6 0-X3s(13s, J#ZS)"Z
SYDDEV( J&t(ABS(XTENP))'

ENDDO
135=135+1
éF(lBS.EO.381) 135=1

Cosevsanassservers X105 = (SUM OF LAST 20 0.5 SEC VALUES)/20.0 wswwes

1F(MOD(] 20) EQ.0) THEN
0o 50 J=1,32
xr-o 6
OFFSET=0

1F(J.GE.10.AND. f LLE.16) OFFSET=180-XNS(IHS-10,4)

DO 60 K=]1HS-19,
VAL=XHS(K,J)
CALL NAP(VAL OFFSET)
XTSXT*V

CONTI
x1os<x1os J)-xr/zo 0-OFFSET
1F(J.GE. 16.Aun . LE 16) THEN

X=X105(110S,J)
CALL CHECK(X)
x1os(11os Jy=x

ND 1
50 CONTINUE
po J

60

STDDEV(Z J)*(ABS(XTEHP))' 0.
$0105(J)=0.0
ENDDO
110S=1108+1
1F(1108.£Q.381) 1108=1

C
Crevssassunenwnsns {MA = (SUM OF LAST 120 1X)/120

XTénpzso105(J)/20 0- x1os<11o§ ,J425)%%2

L e L2 L 4 22 d 22 2] Z]

Crrusasnsantandwns {MSD = SQRT((SUM OF LAST 120 IX**2)/120-1MA"®2) #ew

If (I Eo 120) THEN
T1=COUNT 1+1
oo 70 J=1,25
SUNTP-SUN(J)/120 0- 0FFSET1H(J)
F (SUM P .GT. 3200
SUMTP=0
¢ suuw:sunw 32000

IF (SLHTP 6L7 -32000) THEN
¢ SWTP‘SWTP*}ZDOD

END 1IF
IF(STATUS.EQ.0) ‘SUMTP=0
IDATACITM, J)=INT(SUMTP)
BUF4A(COUNT T J)=SUMTP
x=sunso<a)/1zo o SUMTP**2
IF(X.LT.0) X=0
X=SQRT(X)
1F(STATUS.EQ.0) X=0
IDATACIIM J+25)=INT(X)
SUM(J)=0.0
SUMSO(J)=0.0
1FCJ.GE.10,AND. J.LE.16) tnsu

grrser1n(a)s1eooo

70 CONTINUE

DO J=26 32
BUFL(COUNT1, J)=SUM(J)/120.0
SUM(J)=0.0

END DO

Iw

IF (CCIJNH GE 4) THEN 1
=1,3

DO 940
XT¢0 0o’

TF(J.GE.10.AND.J.LE.16) THEN



LSt
OFFSET=0
END IF
DO 950 K=1,4
VAL=BUF (K
CALL nAP(vAL OFFSET)
xr-xr+v
950 CONTI
x1=x1/4 0-OFFSE
N4M(146M, J)‘A(J)’XT#B(J)
T1F(J.GE.10. AND J LE.16) THEN
X=X4M(14M
CALL CHECK(X)
X4M(16M, 3)=X
ENDIF
940 CONTINUE
COUNT=COUNT+1
COUNT4=COUNT4+1
COUNT1=0

Etwﬁttttttttt. X28M = (SUM OF LAST 7 x(,")/7_o AR R RTAINRRRR D
IF(COUNT4 . GE. 7;
IFCIeM.LTY.7) THEN
DO 960 J=1,32
X7=0.0
1F(J.GE.10.AND.J.LE.16) THEN
OFFSET=180-X4M(1,J)

SE
OFFSET=0
END IF
DO 970 K=1,14M
VAL=X4M (K

J)
CALL NAP(VAL OFFSET)
XT= XT*V

CON

DO 980 K=374*ILH 380
VAL=X&M(K,J)
CALL MAP(VAL,OFFSET)
XT=XT+VA

xzsn(xzau J)=x7/7 0-OFFSET
1FCJ.GE.10.AND. J.LE.16) THEN
x-xzau<xzan KD
CALL CHECK(X)
X28M(128M, J)=X
ENDIF
960 CONTINUE

ELSE
Do 9100 3=1 .32

IF(J GE.10.AND.J.LE.16) THEN
OFFSET=180- XLM(I‘H-3,J)

LSE
OFFSET=0
END IF
DO 950 K=14M-6, 14M
VAL=XGM(K, J
CALL MAP(VAL,OFFSET)
NT=XT+VAL
990 CONT INUE
X28M(128M, J)=XT/7.
X28M(128M" J)=XT/7.
1F(J.GE.10.AND . J.L
J)
)
=X

970

980

0-OFFSET
0-OFFSET
E.16) THEN
X=X28N(l28ﬂi
3

9100 CONTINUE

NZBM ED 381) 1288=1
1F

I‘H=16H¢1

IF(14M.EQ.381) 14M=1

END IF

11M=] 1M+
TECIIM 6T, 1440) 11N =1
ENDIF

ENDIF
THS=THS+1
1F(INS.EQ.381) IHS=1
I=]+1

C
Crawnawwens MAKE PROGRAM DORMANT - SAVE RESOURCES UNTIL RESCHEDULED ****
CALL EXEC(6,0,1)

(eesnknkuanatsnnas CUECK STATUS BN SRR AR AR AR R AR RN AR RR R IR T RN O T Od

IF(S£S¥35650.2) THEN | STORE DATA AND STOP
ELSE IF(STATUS.EQ.3) THEN | STOP PROGRAMS WITHOUT STO
it

C
Cresxnssnsakessats CHECK FOR BREAK 'tt'ttitttttt*tttttttttttisI)-]_6
1BK=1FBRK ()
JIF(IBK.KE.-1) GOTO S I IF NO BREAK, READ NEW DATA
90 CALL FTIME(BUF)
1F(IBK.EQ.-1) THEN



EURITE(LUP,&O) (BUF(JI),Jd1=1,15)
gRéTE(LUP 85) (BUF(J41),d1=1,15)

B0 FORMAT(///'BREAK DETECTED BY PROGRAM GETDA ',15A2)
85 FORMAT(///'PROGRAMS ST oppeo ' 15A2)

CALL BLDHDER(NANE THEADER, count)

CALL F (0CB, ERR rthuAns wWee, 1)

IF CIERR LT, O)'7

?:L%IER (ocssxsan1  FILENAME, 'W0',1)
CALL F rtError(IERR1,GETDA)
unxrs(fﬁaff° 'DATA FILE NOT OPENed!
END lF

END IF

Etttttittttt.t'." WITE DATA TO DISK AN EEARERETE R A SN T A AR RE RN NS

CALL FmpWrite(DCB,1ERR, IHEADER,2*512)
1F (IERR .LT. 0) FHEN
WRITECLUP,*) 'HEADER NOT WRITTEN'
gs#g F eportError(lERR,GETDA)

END
DO JI=1, 1660
DO JK=1,20
XYP‘(JX JK)=IDATA(JT, JK)
ITPZ(JI JK)=IDATA(JI, L JK+20)

END
DO JK=1
érpstx JK)=IDATACJT, JK+40)

END DO
CALL VWrit(DCB,I1ERR,ITP1,28800)
CALL Vwrit(DCB, IERR,1TP2,28800)
CALL WritCDCB, [ERR . 1TP3, 14400)
1F (IERR .LT. 0) THEN
AR
LL eportError . A)
£0%6 908"
END 1F
CALL FmpClose(DCB,1ERR)
IF CIERR .LT. 0) fHEN
WRITE(LUP,*) 'ERROR IN CLOSING DATA FILE'
CALL FmpReportError(IERR,GETDA)

E
WRITE(LUP,*) 'DATA WRITTEN YO DISK®
END IF

999 CONTINUE
CALL EXEC(12,GETDA,D)
CALL EXEC(12,DAILY.0)
STOP
END

Ettn.tt.t*".t&ittt' SUBRUJTXNE “Ap TEEREREENNAOTENA RSN R R TP RENY
SUBROUTINE MAP(VAL OFFSET)
1E(OFFSET.EQ.0) REYURN
1F(VAL.GT.360-OFFSET) THEN
VAL=VAL - 360+OF FSET
ELSE IF(VAL.LT,-OFFSET) THEN
SEVAL=VALo360+05rsET

VAL=VAL+OFFSET
END If

RETURN
END
Crrst e aN RN R AR A N EN SR SN S ORCURROUTINE CHECKH## AW ashtnsannnmn
SUBROUT INE CHECK(X)
TF(X. LT 0.0) 7
x+360.0
ELSE lF(l.GT.}&U-O)T“EN
X=X-360.0
END 1F
RETURN
END



(alslall

isting HEADER.FTN:::4:3:34
SUBROUTINE BLDHDER(NAME, 1 HOR,COUNT)

SUBROUTINE BUILDS WEADER, NAME 1S PASSED TO THE
SUBROUTINE AND RMDER IS RETURNED

INTEGER INEADER(512) DCB(16), 1ERR(10), IBLOCK( 128,10, IHDR(512)
INTEGER UNITS(2,128)
REAL aneaoeaczsé) RBLOCK(bL 10),ZEROS(128), SCALES(128)
CHARACTER*16 NAME.C
INTEGER INAME(8)
EQUIVALENCE (INAME , CNAME)
EQUIVALENCE (IHEADER, RKEADER)
EQUIVALENCE (1BLODCK,RBLOCK)
EQUIVALENCE (I1BLOCK(1,1),2EROS(
EQUIVALENCE (1BLOCK(1,3); SCALES
EQUIVALENCE (IBLOCK(1.5),UNIT
CALL F (DCB, xzan(1) 'CALTB
P ;péLT 03 (xeaa(1>
eport rror
23175(1 "*) 'PROGRAM STOPPED |*

r'-‘l\d

AT::DATAY, 'ROQ', 1)
BUILDHEADER)

END IF
geL%OFn;Regd(DCB L JERR(2), 1BLOCK, 128%10)
auEAnéa<L)-zenos(L) ! ZERO ARRAY
K=l +64
RHEADER(K)=SCALES(L) ! SLOPE ARRAY
M=2* 4255
IHEADER(M)=UNTTS(1,M) 1 UNIT ARRAY
JREADER(M+1)=UNITS{2,M) 1 UNIT ARRAY
J=L+407
IMEADER(J)=L ! CHANNELS RECORDED AVE
THEADER (J+25)=L+25 ! CHANNELS RECORDED STD
10 CONTINUE
CALL F lose(DtB 1ERR(3))
IF (1ERR(3).LT.0) THEN
Eé%b Fn;ﬂeportError(lERR(B) BLOMEADER)
END IF
RHEADER (64)=11  FILE TYPE
RHEADER (23£)=60.0 | SAMPLE RATE IN SEC
RHEADER(237)=86400. ! LENGTM OF RECORD IN SEC
IHEADER (394 }=COUNT { % OF GMIN AVE TAKEN
1HEADER (405 }=563 1 # OF BLOCKS
égeggsa<4oe>-z-zs | # OF CHANNELS
CNAME(L (01)=NAHE(L :L+1)
20 CONTINUE
00 30 L=1,8
J=L+387
THEADER(J)=INAME(L)
30 CONTINUE
00 L=1,512
luoé(L)zanAnsa(L)
END D
nnum
END



isting INITJAL.FTN:::4:18:38

SEMAR/DATA/
PROGRAM IMITIAL

¢
g LOCAL VARIABLES
REAL RBLOCK(64,10) ZEROS(128),SCALES(128)
INTEGER I1ERR(10) 65(144) GETOACS) DAILY(3),DISPL(3)
INTEGER xnsAn£n<S 1 FILE MEADER
INTEGER !BLOCK(128 10) Y CALIBRATION TABLE
INTEGER LEN { LENGTH OF FILE READ
INTEGER F rmpnead ! Fmp ROUTINES CALLED AS INTEGER FUN.
IKTEGER BUF( t BUFFER FOR RETREVING DATE
INTEGER IDC8(1LL; | Data Control Block for FMP CALLS
INTEGER*4 IBK(S 2) t Integer data block for FMP CAL
REAL ! Real data block for FMP CALLS
CNARACTER"Uo éALTBL ! DISK FILE NAME FOR CALIBRATION FILE
"
INCLUDE EMARSC
L

EQUIVALENCE (1BLOCK,RBLOCK)
EQUIVALENCE (lBLOCK(1 1, ZEROS(1))

EQUIVALENCE (IBLOCK(1,3),SCALES(1))

EQUIVALENCE (IBK(1,1,2),RBK(1,1))

EGYA ?ETDA ,DAILY,DisSAL /-GETDA " IDAILY *,'DISPL ¢/
=

L = 31

P = 6

DO JKk=1,380
po J(=1,32

END DO

! TAKE DATA

[eesntdcnnsnansrds Cyeray Chaanel Date FERRREAR TR REERN SRR RN RN I RS IR wdD

9
1DUMY =F (lDCB 1ERR, ' /DATA/CHARNEL .DAT', 'RO*, 1)
IFCIERR.LY.0) THE
CABL anﬂeportError(lERR INITIAL)

WRITE(1,®) ! Readt extrs channal data.‘®
CALL FmpRewind(1DCB,] )
xounv:rmpaead(locs IERR 18K, 280)
1F (IERR.LT.0) T
WRITE(1,*) 'ERROR IN READING PRESS <CR>!
Eaétlfncieportirror(lERR initial)
DO 230 1
00 246 J=14
240 CHNM(T, Jy=IBK(J,1,1)
cnuuxr(x>=xsx(5,x,1>
C(1)=RBK(1,1)
230 D(I)‘RBK(Z 9]

g«:-nntn-.tﬁﬁttt'. Rp PROGRAMS TO BE SCHEDULED *e*eestsssnwswneasnnaw
CALL fmpRpProgram(‘GETDA.RUN: :USER', 'GETDA', P!, 1ERR(1))
CALL FmpR pProgram('DAlLY RUN: :USER', *DAILY','P*, IERR(Z))
CALL F:gﬂeg ram(‘DISPL.RUN: USER' ‘DISPL:,* ¢ IERR(S)’

IF (IE 0) THEN
CALL F eeortError(lERR(1) GETDA)
:RITE(L P, SGETDA.RUN PROGRAM INITIAL STOPPED'

END IF
1¥ (IERR(Z) LY.0) THEN
CALL eeortError(lERR(3) DAILY)
gﬂé;E(L P, 'DAILY.RUN PROGRAM INITIAL STOPPED t°

END IF
1F (1ERR(3).LT.0) THEN
CALL F PeE?rtError(!ERR(L) ,DISPL)

gﬂé;E(L ‘DISPL.RUN PROGRAM INITIAL STOPPED !
END IF
Etﬁtttt‘ttc'tt't" LOCK SHAREABLE ENA PARTITION s*es¢sssasussr ) 1 g
CALL LKEMA

ccti*tttt.i‘tfi"' RE‘D SYSTEM rlnE RERRRRRRERA R ARREEATCRNGERA N RR D



CALL EXEC(11,TIME)
TIME(3)=TIME(3)+2 { INCREMENT STARTING TIME 2 MINS
1F (TIME(3).GE.59) THEN § THEN START 1 MIN PAST HOUR
TIME (4 )=TIME(4)+1
TIME(3)=1
ENDIF
TIME(2)=0
TIME(1)=0
. 11M=TIME(4)*60+TIME(3)+1 ! SET I1M TO STARTING TIME
CALL FTIME (sur)
CALL DFILENCFILENAME NAME)
WRITE(LUP,10) (:ur<ai> Jlx1
10 FORMAT(//, ‘%% 34 nATA LOGGER ISAZ ¢ eweny
LEN = F (nca xsaa<10) FILENAHE -aoé-
lF(lERR 0).GE.0) {r nATA FlLE ALREADY EXIST
W1 E(LUP *) 'READING Pnevxous DATA FROM DISK

LEN = ead(Dcs IERR(6), 1 HEADER,512)
CALL VNA ADCDCB, [ERR, IDATA, 1800)

CALL VMAREAD(DCB. IERR, IDATA 1800)

CALL VMAREAD(DCB.1ERR, IDATA, 1800}

CALL VMAREAD(DCB xeaa IDATA . 1800)
COUNT = IHEADER($94

1F (1ERR .LT. 0) GO?O 30
ELSE { SET DATA FILE TO ZERO
30 URITE(LUP ') *INITIALIZE 1 MIN ARRAYS'
DO 50 J=1,

g'tttil'.'ttt'.'.. READ CAL,BRATIW FAchs an DlsK P12 1311222112227
CALL FmpBuildName(CALTBL, ‘CALTBL', 'DAT!,0, 'DATA')
IFC F 2(?$§ lERR(?g sALTEL rba, 1) .(r 0) THEN

. WRIT OP %) VCALIBRATION TABLE DOES NOT EXIST!

£ e fmpReportError( IERR(7),CALTBL)
WRITE(LUP,*) 'PROGRAM STOPPED 1°
ST0P

EEB IFanR ad(DCB

= e

T xsaacs) LT 0
eEortError( 1ERR(8)

g¥1TE(L P, %) YPROGRAM STOPPED |

oP
ELSE IF( LEN .NE. 128*10%*2 ) THEN
WRITE(LUP,*) *COULD NOT READ EXPECTED AMOUNT OF DATA!®
:RélE(LUP +*) 'FROM CALIBRATION TABLE. PROGRAM STOPPED!'®

IERR(G) IBLOCK, 128*10*2)
CALTBL)

SE
ICONTINUE

END
DO 70 K=1,25
ACK)=SCALES(K)
B(K)=2EROS(K)
70 CONTINUE

C.ttitttttt.t..". SCHEDULE PRWRMS SECR AT R AR AN R CRNET OO RO d

CALL EXEC(12,GETOA, 1 1|n:<4) TIME(3)) | SCD @ T4:T3 & EVERY 0.1
WRITECLUP, 108) r:né(£> f 3)

105 FORMAT(' PROGRAM GETDA scusouuso TO START AT ¢ 12,:',12)
CALL EXEC(12,DAILY,1,0 1 $c0°a’0d:00:00
WRITE(LUP,*)  'PROGRAM 6AlLv SCHEDULED
CALL EXEC(10,018PL) | SCD IMMEDIATELY
WRITECLUP, 104)

106 FCﬁHAT(""“ PROGRAM INITIAL COMPLETE weewis///)

sT0P
END



isting MENU.FTN:::4:5:39
SEMA/DATA/

1
1
30

Vo

~NOW N
n
o
>
-

3

PROGRAM MENU
LOCAL VARIBLES

INTEGER CLAS | CLASS NUMBER
INTEGER WD(7) { WIND DIRECTION DESIGNATION

INTEGER ANS

INTEGER IDCB(144) Dsta Control Block for FMP CALLS

INTEGER*4 1BK(5,7,2) Integer data block for FMP CAL
) Real dats block for FMP CALLS

REAL RBK(2,
WIND DIRECTION CHANNEL NUMBERS

IMTEGER CHN

INTEGER J1CH(&)

INTEGER*4 NCHNM(4)

INTEGER BUF(13)

IMTEGER FORMFEED, THOME, IRASE
INTEGER INDEX2

INTEGER IMDX,IST(5),STDE
INTEGER LUDD { DISPLAY LU NOT RESETABLE BY MEWU
REAL SCALE(32),DV(32),CP(4)

CHARACTER BELL

CHARACTER*4 UMS,UTP,UBP,USG
CHARACTER*6 UTQ

INCLUDE EMAZSC

EQUIVALENCE (IBK(1,1,2),RBK(1,1))
DATA JICH/10,12,15,14/
DATA SCALE/32*1.0/
BELL = CHAR(?)

Lo =1

[HOME = 154008+1508 | HOME ALPHA CURSER Esc h
IRASE = 154008+1128 I CLEAR ALPHA DISPL Esc J
FORMFEED = 0060008

STDE = 1 ! Select 3 sec Std dev
CLAS = 0

CALL CLRQ(1,CLAS)
CALL Fmgo A(IDCB, 1ERR, ' /DATA/CHANNEL .DAT!, ‘RO, 1)
RR. THEN

1F (lE 0)
CALL F eeortError(lERR,CHANNEL)
CALL INPUTVALCIWAIT)
END IF

WRITE(1,5) INOME, IRASE

FORMAT (2A2)

CALL FYIME(BUF)
WRITE(1,30) IMOME (BUF(J1),J1=1,15) STATUS
FORMAT (A2, 7,21x, 'SANDIA NATTONAL LABORATORIES '/
20X,'34 METRE TEST BED DATA LOGGER '/, 20X, 15A2/,
20X,t  Current STATUS =' 12/
20X,'0 Set current DATA to_ZéRO'/
Return/Continue taking DATA'/, R
20X,'2 Store current DATA and STOP taking DATA'/,
20%,'3 STOP taking DATA'/,
20x,'4 Display Data')
WRITE(

3N
1F0RHAT(§0X,'S Input/Chenge Extra Channel data'/,

20%,'6 Change LU for QISsL program '/,

% 20%,'7 Return to Cl

90

20X, ' Enter Number _‘S '
CALL INPUTVAL(NSTATUS)
TF(NSTATUS.EQ.0) THEN

S)
IF(ANS.EQ.1) STATUS = @ tSET DATA YO 2ERO
ELSE IF(NSTATUS.EQ.1) THEN
T 1 TAKE DATA

STATUS = 1
ELSE IF(NSTATUS.EQ.2) THEN

CALL CHECK(ANS)
IF(ANS.EQ.1) THEN

STATUS = 2 ISTORE DATA AND STOP
6OTO 900

END IF
ELSE TF(NSTATUS.EQ.3) THEN
CALL CHECK(ANS)
IF(ANS.EQ. 1) THEN
STATUS = 3 1STOP WITH OUT STORE
E
ELSE IF(NSTATUS.EQ.7) THEN
WRITE(1,90)
FORMAT(///)
GOTO 900
ELSE IF(NSTATUS.EQ.4) THEN
GOT0 100
ELSE IF(NSTATUS.EQ.5) THEN
6070 200
ELSE I|F(NSTATUS.EQ.6) THEN
WRITE(1,40

1EXIT PROGRAM

YCHANGE LU FOR DISPL

40 FORMAT(//' INPUT LU KUMBER FOR DISPL PROGRAM (31,32,1) _')
READ(1,45) LUD
45 FORMAT{12)
ELSEme *) BELL D-21
&0 FORMAT (A2, ' INVALID RESPONSE') -



DO 50 JKL= 1,1000
CONT I NUE

(ol [Z 2232212432232 24 242444 DISPLAY DATA AR R NERRRE R DR ER AR AR R KR C AN AUT DA FWESD

¢
100 CONYINUE
WRITE(1,5) IWOME, IRASE
URITE(LU?D 5) 1 6u£,1aAss
=
UTo=‘kNm !
utp='c
UBP='kPa °
usc-'ku '
=0
1000 INPUT=0
INDEX2=135-1
IF( 1C.GE.10 ) T
WRITE(LUDD, s> luouz IRASE
1C=0
ELSE
c=15¢1

E
lTE(LUOD 1oo1g
1001 FORHAT(AZ x i
1 OGGER', éox f oy
CALL ERECKwS
Do J=1,32
DV(J)=X3SCINDEX2Z, J)

NO DO
c'tt*t"tt.tttt.tit.t.ttttttt.iltttttittttt.ttt.tttttlttttt.ittt'i.t.t.

SNLA 34 METRE VAWT TEST BED DATA ',

Lus=1
INCLUDE SCREEN
WR1TE(LUDD, 1006 ov<25)
1006 FORMAT('PLE=* F
i *PRES ANY xsv TO RETURN 1O THE MAIN MENU ')
CALL EXEC(17,100400B+LUDD, INPUT, -1, PARM1, PARM2, cLAs~1oooooa>
1100 CONTINUE
CALL EXEC(21 CLas»1zoooos INPUT, = 1)
TFCINPUT.NE.O) T
CALL CLRO(3 CLAS 1
GOT0 10

END IF

1FC135-1 .NE. INDEX2) THEN
CALL CLRO(3,CLAS,1)
6010 1000
END IF

c*t..'.'i"llggfﬁﬁﬁﬁﬁ lNPUT C“A“NEL DAYA PT2I2IZIITIILITIZILI T2 AL A48 244444444
200 CONTINUE
WRITE(1,2000) 1HOME, IRASE
WRITE(1, zoos> (J, (CRNM(J, JK), JK=1,4),CHUNIT(J),CCJ), D), 4=1,7)
210 HRITE(1 2010
CALL lN#UTVAL(CN N)
IF (CHN.LT, 0 OR.CHN.GT.10) THEN

GOT10 210
ELSE IF (CHN.EQ.0) THEN
WRITE(6,2005) (J, (CMNH( K% ,JK=1,4) ,CHUNIT(Y),

€id),00d 14)
WR1TE(6,2000) roanréso
GOTO 20
ELSEGAFO(CSN.EO.B) THEN { Return to MAIN MENU

ELSE IF (CNN EQ.9) THEN t Save values on the disk
WRIT *) ! WRITE DATA '

4

7

:1‘
260 1,1)=CHNM(T, J)
fy=
=C(

UNIT(TD'

CALL ;npée ind(IDCB, IERR)

te(1DCB, isnk isx,280)

1F (IERR.LT.0) THEW
WRITECT,*) 'ERROR IN WRITING DATA PRESS <CR>'
CALL Fmgs cortError(lERR,CHANNEL)
CALL INPUTVALCIWAIT)

5
gl
1i=ccn
=(1)
wind(!
ri 1D
1.

ELSE IF (CHN EQ.10)THEN ! Read values from the disk
TE(1,*) ¢ READING DATA' -

CALL anneu‘nd(lbc

CALL FmpRead(1DCB léna,lax,zso>

IF (1ERR.LT.0) THEN
WRITE(1,*) *ERROR IN READING PRESS <CR>'
CALL Fmgﬁeeortirror(IERR,CNANNEL)
CALL INPUTVALCIMAIT)

(%) 230 |=1 4
DO 240 J=1,4
240 CHNM( I, J)=IBK(J 1,1
cuuuxr(l):xsx(s, LhH'
CC1)=RBK(1,
230 n<1)=nax<z 1)
GOT 2

END
mrsu,zozs) CHN D-22



READ(1,2030) (NCHNM(J), J=1,4)

If <nchun(1> us W) THEN
0J =

EngN(énn JIENCHNM(J)

END

WRITE(1,2035)

READ(1, é030) NCHNM( 1)

1F (NCANMCT).NE.4H ) THEN

CHUN!T(CHN)'NCMNH(1)
HRITE(1 04 )
READ( 1 2045) C(CNN)
wITE(Y 2
ggAn(i 2045) D(CHN)
2000 FORHAT(ZAZ)
20051F0RMAT('Channel Discription nits Scale lero'/,

7(3x,12, 6x &R, 2X, Aé 4X, 8.6 ZX F8.6, 4))
2010 FORMAT(/ 'Input channel number’to cf\ange or'

‘0 to print data, or R to READ values from tﬁe disk *',/,
*S to SAVE values on the disk, °
‘or M to return to MAIN MENU 'S
2025 FORHAT(' For channel *,12,':%,/,

W —

1 CR> saves current dlscrmptlon/un1ts, sets A/B=0'/

2 ' Input channel discription, up to 16 cherecters, _‘)
2030 FORMAT(4AG)
2035 FORMAT(' Input channel units, n? to 4 ch-racters, )
2040 FORMAT(' Input channel scale, =Ax+8 ')

-0
2050 FORMAT(!® Input channel offset, Y=Ax+B Bz ')

E
g B T e s
C SUBROUTINE CHECK

C SUBROUTINE RETURN A 1 IF OK TO CONTINUE

c
SUBROUTINE CHECK(ANS)
INTEGER ANS,CH

10 WRITE(1,100)
100 FORHAT(//'ARE YOU SURE (N)? ENTER Y OR N _")
ILU=1+1008
CALL INPUTVAL(CH)
CH=CH+ICHAR('D')
1F(CH. EO 89.0R.CK.EQ.121) THEN 1Y OR vy

Etiitttttt.ttttttﬁtiti SUBROUTINE INPUTVAL THEssssssessansesrnnvans
c SUBROUTINE RETURNS AN INTEGER ENTERED FROM THE KEY BOARD

C
SUBROUTINE INPUTVAL(INT)
CHARACTER SEL
INTEGER C, INT,ISEL
INTEGER LUINPUT,ILU

LUINPUT=1

TLU=LUINPUT+1008B

CALL EXEC(1,1LU.C,-1)

SEL = CHAR('C/2%6")

1SEL = JICHAR(SEL

If T (ISgL.EQ. .OR. ISEL.EQ.109) THEN 1IF M
=

ELs§£; (ISEL.EQ.83 .OR. ISEL.EQ.115) THEN 1IF S
=

ELSEIF (ISEL.EQ.82 .OR. ISEL.EQ.114) THEN !t IF R
INT = 10

INT = ISEL-ICHAR('0')
D IF

INCLUDE CHECKWS



isting PLUT.FTN:::4:54:36

A AA R R RN TR RN AR R AR R AR R AR AR RN RN R R AR AR AR ST R R T TR AT NS ANASEAIRAEARARR AR NN S

c
SUBROUTINE PLUT(PARRAY ,LUD, WS, NCH, IUN1, IUN2, JUN3, 1TIM,
. 1 1CH,s1)
REAL PARRAY(363,3) | DATA ARRAYS
REAL PLOTAR(363) I ARRAY TO PLOT
REAL DATO(363) ! TIME AXIS ARRAY
REAL DEL(3) \
REAL FP(3) ]
REAL TOTA, TOTZ, TOT3 | CHANNEL TOTALS FOR AVE
REAL AVGA, AVG2, AVG3 ! CHANNEL AVERAGES
REAL DMAX(3) ! CHNANNEL MAX VALUE
REAL DMIN(3) | CHANNEL MIN VALUE
REAL DR(3) ! CHANNEL RANGE
REAL S! | SECONDS PER POINT
CHARACTER MFN*50 | TimeSeries File N
CHARACTER GBUFF*102 { WORKING BUFFER roa HEADERS
INTEGER IUN1(5) ! AXIS WEADER FOR WS
INTEGER 1UN2(5) { AXIS HEADER FOR CH 2
INTEGER IUN3(5) { AXIS HEADER FOR CH 3
INTEGER ITIM(5) { AXIS WEADER FOR TIME
INTEGER 1CH(3) { CHANNEL NUMBERS
INTEGER NCH | NUMBER OF CH (1 OR 2)
INTEGER LUD { LU # OF OUTPUT DEVICE
INTEGER WS 1 WS >0 THEN PLOT WS
c
DATA MFN /'SNLA/USDA 34M VAWT TEST BED DATA LOGGER'/
c
IHOME = 154008+1508 ! HOME CURSOR  ESC h
IRASE = 154008+1128 | CLEAR ALPH DISPL _ESC R
IBELL = 0034008 1 RING BELL  CHAR(7)
IND = 361 | NUMBER OF POINTS YO PLOT ?
NRD = 361 ! NUMBER OF POINTS TO PLOT ?
ANN = 1 t PLOT EVERY POINT
t
DO J=1,361
oAtOCJI=d-1
END DO
E
E FIND DATA'S MAX & MIN AMPLITUDES
10 OMAX( 2 ) = -1.E+30
DMIN( 2 ) = 1.E+3D
DMAX( 3 ) = -1.E+30
DMINC 3 ) = 1.E+30
DO I=1, IND
1F( PARRAY( 1,2 ) .GT. DMAX( 2 ) ) DMAX( 2 ) = PARRAY( 1,2 )
1F( PARRAY( 1.2 ) .LT. DMINC 2 ) ) DMIN( 2 ) = PARRAY( 1,2 )
1F¢ PARRAY( 1,3 ) .GT. DMAX( 3 ) ) DMAX( 3 ) = PARRAY( 1,3 )
é:é gaaaAv( 1)3 ) LT, DMINC 3 3 ) DMINC 3 ) = PARRAY( 1.3 )
DR(C 2 ) = DMAX( 2 ) - DMIN( 2 )
. DRC 3 ) = DMAX( 3 ) - DMIN( 3 )
€ AUTO SCALE ON TWO ADDITIONAL CHANNELS
g DETERMINE THE 1ST POINT AND DELTA TO PLOT
30 DELCHK = 0.01
D0 70 1=2 , 3
IFCDRC'T ) LLE. 0.0 ) THEN
DEL( I ) = 0.01
FP( 1 )'= DMAXC 1) - 2.0 * DEL( 1)
gato
35 FLAST ] 0.02
DALL = 0.02
DELLY = 0.1
40 TECDR( 1) .LE. FLAST ) €OTO 60
IFC FLAST .GE. DELL1 ) THEN
DALL = DELL1
gELL} = DELLT * 10.0
50  FLAST = FLAST ¢ DALL
GOTO 40
60  DELC I ) = FLAST / 2.0
IFLASY = IFIXC DMINC' 1 ) / 10000.0 / DEL( 1 ) )
VARCHK = DMINC 1 ) - FLOAT( IFLAST ) * 10000.0 * DEL( 1 )
IFLAS = VARCHK / DEL( 1)
IFC DMINC 1 ) .LT. 0 ) IFLAS = eras -1
1FC 1 .EQ. 2°) IFLAS = IFLAS
] FP(I) = égt?A}()lFLAS1 ) * 10000 D + FLOAT( IFLAS )) ¥
70 CONTINUE
80 fP1 = 0.0
. DEL1 = 25.0
£ fix TIME SCALE PARAMETERS
TT = S1 *(NRD - 1.0) * NNN 1 TOTAL TIME D-24
BT = DATO( 1)
DELT = 1T / 5.0 | TOTAL TIME 7/ 5 INCH
1FC TT .6T. 3400 ) THEN | MORE THAN 1 MOUR

BT = BT / 3600.0



DELY = DELY / 3600.0
PO 700 1=% , MRD
DATO( 1 ) = DATOC I ) 7 3600.0
700 CU&TINUE
1TiM( & & ZHMR
ITIM( S ) = 2HS
ELSE 1F( 1! .GT. 200 ) THEN ! MORE THAN 3 MIN
BY = BY / 60.0
DELT = DELT / 60.0
0 710 1=1 HRD
DATO( 1°) = DATO( I ) / 60.0
710 CONTINUE
ITIMC & ) = 2HMI
ITIRC 5 ) = 28N)

EKD IF
85 WRITE(LUD 581) 1HOME
581 FORMAT(SA
WRITE(LUWD, 581) IRASE

CALL PLOTS( LUD ) ! INITIALL
CALL PLOTSCIARRAY,1,LUD) t INITIALL

18T POINT AND DELTA STORED FOR LATER USE

FP2 = FP( 2
FP3 = FP( 3
DEL2 = DEL(
DEL3 = DEL(
PARRAY( IND
PARRAY( IKD
PARRAY( IND
PARRAY( IND
PARRAY( [ND
PARRAY( IND
DATO( IND +
DATO( IND +

COMPUTE AVERAGES.

10TA = 0.0
7012 = 0.0
A

1013 =

DO 750 I=1 , IND
fora = foxA + PARRAY( 1,1)
TOT2 = TOT2 + PARRAY( 1,2 )
T0T3 = TOT3 + PARRAY( 1.3 )

750 CONT INUE

AVGA = YOTA / IND

AVG2 = TOT2 / IND

AVG3 = TOT3 7 IND

E GRAPHICS
E GRAPHICS

alalalalNe]
NN

am e
30 (0 I

t CHANGED BP TO BT
t ADDED (/ SI)

oo
N d e PUN
PORWPY NP Y Ny NP iy
T s o " o N
phs
-
~
w
-

C
E START PLOTTING
CALL ZNEWF
c CALL ZMOVE( 0.0 , 5.85 )

URITE(GBUFF 560) MFEN(1:50)
560 FORMAT(1X A}

CaLL PRINPG( GBUFF )
TF(WS.GT.0) THEN

TF(NCH.EQ.1) T

URIYE(GBUFF 570) AVGA 1,AVG2
ELSE lF(NCH £Q. 2;
wR1TE (GBUFF,570) AVGA,1,AVGZ,2,AVG3

END IF
s70 FORMAT(1X, 'WS AVE= *,F5.2,2¢' CH',12,' AVE=',F6.3,2X))

SE
1F(NCH.EQ.1) THEN
WRITE(GBUFF,575) 1,AVG2
ELSE IF(NCH.EQ.2) THEN
END 7:ITE(GBUFF,575) 1,AVG2,2,AVG3
575 EN ;?RNAT(1X,'CHANNELS',Z(IZ,'AVE!',Fé.S,ZX))

c CALL PRINTG( GBUFF )
C FILL LINE ARRAYS

¢
290 DO 760 1=z% IND
DATOC 1 § = DATOC 1) -
PARRAY( 1,1 ) = PARRAY( l 1 ) + 3.0 * DELY
760 CONTINUE

c
: DRAW AXISES
CALL PPLOT( 0.35 , 0.4 , -3 )
NCL = NRD / 100
NCL = NCL * 10 + 10
TIME = BT
CALL AXIS( 0.0 , 0.0 , ITIM , =10, 5.0 , 0,0 , TIME , DELT )
CALL AXISC 0.0 . 0.0 ., 1UN2 . 10 | -4.0 . 90.0°, FPC 2 ) ,
1 DELC'2 ) )
IF( NCH .EQ. 2 ) THEN

CALL AXISC 5. ? § g .0 65{"“33' -10 , -4.0 , 90.0 ,
war ' €339 D-25
15( WS sr o é THEN
CALL AX . 3.0, IUNT , -10 , 2.0 , 90.0 , 0.0, 25.0 )
00 JT=1 xu +z

PLOT&R(JT)*PARRAY(JT 1



END DO
CALL ELINE( DAYO , PLOTAR IND , 1, NCL 0
CALL svns( 5.85 ,'3.0 , 0.4¢ , 0", 0l0, -1 )

END

DO 41=1 D+2

E"DpLorkn(Jr)spAknAthv ,2)

CALL ELINEC DATO , PLOTAR , IND , 1, NCL , 1)
GALL SYMB( -0.25 ; 0.5 , 0:14 , ¥, 6.07, =1

TF( NCH .EO. z tHeN
00 JT=1
PLOT‘R(JT)SPARRAY(JT 3)

END DO
CALL ELINE( DATO , PLOTAR IND 1 NCL , 11)
GALL syMB( 5.35 ,'0.5 , 0.4 , 11, 6.0, -1)
END IF
330 CONTINUE
CALL Z2ANG( 0.0
CALL GTDAT( GBUFF 8
CALL PPLOT( 3 4,
CALL PRXNTG( GBUFF )

lTE(LUD 580) 1BELL
580 FORMAT(/// 11111 ,A2)
WRITE(LUD,
590 FORHAT(/ ///
'PRESS cr>'/,

63x 170 RETURN'/,
63X, 'TO MAIN MENU'//,
63X 'PRESS “ENTER"'/,
X, 'ON GRAPHICS'/,

63x 'KEY BOARD'/
63X, 'T0_COPY PLof )

READ(LUD 385) I1DUMM

335 FORMAT(A2)

3.0 cALL EBLTACLLD)

RETURN

END

I PUT DATE AND TIME ON PLOT

NI =
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isting EMARSC:::4:12:37

SYSTEM COMMON VARIABLE DEFINITIONS

INTEGER | ! SAMPLE INDEX 1-120
INTEGER IHS t 0.5 SEC INDEX 1-380
INTEGER 13§ ! SEC INDEX 1-380
INTEGER 1108 } 10 SEC INDEX 1-380
INTEGER [4M I 4 MIN INDEX 1-380
INTEGER 12B8M ! 28 MIN INDEX 1-380
INTEGER 11M ! 1 MIN INDEX 1-1440
INTEGER COUNT I COUNT OF 4MIN AVE 0-360
INTEGER COUNT1 ! COUNT OF 1MIN AVE 0-3
INTEGER COUNTS ! COUNT OF 4MIN AVE 0-7
INTEGER LUD I LU FOR DISPL

INTEGER COUNTN,COUNTS I COUNT OF TIMES NORTH/SOUTH ANEMOM<>
INTEGER*4 CHNM(7,4) ! NAMES OF NON STRORED CHANNELS
INTEGER*4 CHUNIT(T) : UNITS OF NON STRORED CHANNELS

INTEGER STATUS

STATUS:

0=SET_NEW DATA TO ZERO

1=TAKE DATA, 2=STORE DATA AND §TOP
3=STOP WITHOUT SAVING DATA

REAL OFFSETIM(25) | OFFSET ARRAY FOR CORRECTING WO
REAL STDDEV(2,7) t Standard Deviation of non stored
channels, 3 sec/ 10 sec

INTEGER TIME(S) ! DAY OF YEAR,HOUR MIN, SEC, 10mSEC
CHARACTER*64 FILENAME t DATA STORAGE FILE DESCRIATOR
CHARACTER*16 NAME { DATA STORAGE FILE NAME

INTEGER LU

COMMON/ /1, THS, 135, 1108, 14M 128M, 1M, TIME  RAME , FILENAME, LU,

1 COUNT COUNTT, COUNTS , COUNTN, LOUNTS, CHNM, CHUNIT,
2 STATUS, OFFSET 1M, LUD | STDDEV

SHARABLE EMA VARIABLE DEFINITIONS

COMMON/DATA/A(25),8(25), ICALIBRATION FACTORS--SLOPE & 2ERO OFFSET

¢ C(7),D(7)

c xus(380,3%y, 1 0.5 SE
¢ X35¢380'32), 1 SEC
£ x10s(380,32), t 10 SEC
¢ X4M(380,32) t & MIN
¢ x28m(38d 32} ! 28 MIN
€ 10ATA(1440,50), f 1 MIN
¢ 1TP1(1440, 20), o1 MIN
¢ 1TP2( 1440205 11 MIN
¢ 1TP3 (1440, 10) T MIN

ICALIBRATION FACTORS--CHANGEABLE CHANNELS
.5 SEC VALUES LAST 3 MIN

AVERAGES LAST 18 MINS
AVERAGES LAST HOUR
AVERAGES LAST DAY
AVERAGES LAST WEEK

AVE & STD DEVIATIONS .
AVE & SD TEMP ARRAY FOR WWrit
AVE & SD TEMP ARRAY FOR Writ
AVE & SD TEMP ARRAY FOR WWrit



isting SCREEN:::4:24:32

DO J=1,4
J1=J1CH(S)
IF(DV(J1).LE.23.0.0R.DV(J1).GT.338) THEN
WO(J)=(2HN )
ELSEIF(DV(J1%.LE .68) THEN
WO (J)=(2HNE)
ELSEIF(DV(.H LE 113) THEN

WO (J)=(2HE )
ELSEIF(DV(J1 LE.158) THEN
WO (J)=(2HSE)
ELSEIF(DV(J1).LE.203) THEN
WD(J)=(2HS )
ELSE!F(DV(J1£.LE.248) THEN
WD (J)=(2HSW)
ELSEIF(DV(J1).LE.293) THEN
WO(J)=(2HW )
ELSE
WD (J)=(2HNW)
END IF

END DO .
RotorPower=zTorque*Rpm*2Pi/60

RP=DV(19)'DV(24)‘0 1047/SCALE(19)
0.5%row  TAREA*WS**3)
CP POUER/(O 591,293 *Q55 wygws3)
CP(1)=RP/(617.4%DV(2) "3
CP(2)=DV(17) (617 4‘0\/(2)"3)
CP(3)=RP/(E17.4*DV(1)**3)

CP(4)=DV(17)/(617.4%DV(2)**1)

WRITE(LUS, 1010)

WRITECLUS 1011) DV(1),UMS,DV(10),WD(13,EP(1),EP(2)
WRITE(LUS 1612) DV(3).UMS.DV(12) . WD(2),CP(3) . CP(4)
WRITE(LUS.1013) DV(&) . UNS,DV(15),W0(3)

WRITECLUS 1014) DV(7) UMS

WRITE(LUS. 1015) DV(8)]UMS,DV(16),WD(4),DV(17),0V(18)
WRITECLUS, 1016) DV(S9) UMS,

WRITE(LUS.1017)

WRITE(LUS | 1018)

MRITECLUS,1019) DV(4) DV(5),DV(24)

WRITE(LUS, 1020) DV(19},U

WRITE(LUS, 1621) cunnci n)

n=1 4) oV(zgg CHUNIT(1),
n=1 4) DV(27> CHUNIT(2),

n=1 ,4),0V(28),CHUNIT(3),
STDDEV(§ of,3

WRITECLUS, 1024 (CHNM(4 M n=1 &), ovcz9> CHUNIT(4),
erDEV(éroé 4) ov uth

WRITECLUS,1025) (CHNM(S M) H=1.4), ov<30) CHUNIT(5),
STODEV(STDE, 5) pvi22), uTh

WRITE(LUS,1026) (CHNM(S M) N=1,4 ),DV(31) CHUNIT(&),
sTooEV(STOE, 6) bV 13),UBk

CALL FTIME(BUF)
M) M=1,4),0V(32), CHUgI)T(?),

stnosv $1ok 1
WRITE(LUS, 1022) (CHNM(2,M)
STPDEV(STDE, 2
WRITE(LUS,1023) (CHNM(3,M)

[ e

WRITE(LUS, 1027) (CHNM(7
sroosv<§roé 7), (BUF(J),J=1

-

1010 FORHAT('HIND g; pirection iOX

1 OF PERFORMANCE 3
1011 FORNAT(' 10 m (F.1,A5 F6.1.1 ',A2, 10X,

1 gua r: 'Aero’t.f5.3 8 System f FSi3)
1012 FORHAT(' m o, F4.1,A5 F6. 1 deg ', A2, 10x

1 tre lero v £5.3 System L FS '3
1013 FORMAT(‘ us VFGL LA 5 Fé. 1 ' deg ',A2,! "
1014 FORMAT(' NM I 79 WY £0x,

1 'POMER
1015 FORMAT(' SE ', F4.1,A5, F6.1, ? ' AZ 10x

1 'Electrlcal i f6. 1 kU' 2%, 6.1, kvart)
1016 FORMAT( i AS ,10%,

aotor' 8x, ﬁé A kU')

017" FORMAT (! "
1018 FORHAT('CO”TROLLER *,10x

1 'TURB I NE Y
1019 FORMAT(F4.2,! Volts LN 7% 2 ' Volts L 20X,

1 s ox,Fe. i,
1020 fORHAI(' ', 10X,
1021 FORHAT(LA 1§”'7 2 l{ Af :x JF6. zssx

[ 3

aozz FORMAT(LA 1¥, s7 2,1, A401 ré '
1023 FORMAT(4A X F7.2:1X A4, 1x Fé. 2 6x

1 ‘aMB1ENT CONDITIONS )

1024 _FORMAT(4A, IX, r7 2,1, AL, 1X, 6.2 6X
ature 10 n metre i FS.1,a6)
1025 roaNAT(AA r7 2,1% A F6.2,6x

eﬂﬁerature La netre ' fS 1 A6)
1026 FORMAT(4A,1X,F7.2,1X,A4, 1X,F6.2,6

‘Barometric Pressure! 3x FS T2,05)
1027 FORMAT(4A,1X,F7.2,1X, A4, 1X, kb 26X 182, 1)
c

-t A el



Appendix E

HP 1000
SYSTEM GENERATION ANSWER FILE
AND
WELCOME FILE



132> L1,ANS.4
92077-17197  REV.2640 <B890222.1804>
RTE A.3 Primary System Generation Answer fite (Non VC+)

:REVISED 02-22-89 M E RALPR

-
*

Links,cp,, use current page links

tttitti't&ltittt"tt

Istem Relocation
E 2T 3T 22222241 {¢s22314}

er
Te XVCTR::RTE

-

re XEXEC::RTE
Te XMEMRY : :RTE

re XRPLOO::RTE,, A-600 no CDS no double precison floating point

re XSAM::RTE
re XTIME::RTE
re XSCHED::RTE
re XSTRNG::RTE
re XLOCK::RTE
re XERLOG::RTE
RE /RTE/XVEHA
ZDPMSG.. RTE
RE JRTE/XXCMND
re XSYCOM: :RTE
RE, /RTE/XSTAT
re '%LOAD: :RTE

re XRTIOA::RTE
re X10MOD::RTE
RE, /RTE/XPERR

re 'XCLASS: :RTE

iﬁtttitt‘.t.""'iii

* SEARCH LIBRARIES

REARERATAAR RN ERR NS
-

ms SSYSA::RTE

se SMATH::RTE

se $SYSLB::RTE

AAa el 2122 el d 2]y

* 0SS PARTITIONS

E2 1222 e 222222222 ]
*
AR AR RAREEI TR A EE DR EN

*  Driver partitions
L2322 21241 a8 1214214744

-

re XDD.33::RTE,, CS 80 DIsK

end
*

* re XID.00::RTE,, ASYNC SERIAL
* end

-

re XID.37::RT1E,, WPIB

RE, /RTE/XDD. 30,, DISK 9133
snd

re XIDMOO::RTE,, ASYNC MUX
end

-

::lgD.OO::RTE,, TERMINAL
RE,/RTE/XID.50,, A/D DRIVER
end

*

: end driver partition

end

]

L2321 223323122 2222224221112 2111112 122211

* Table Generation -- configure LU tables
(L3 3123328323231 2323242243221 2231212222272 133

o«
*
L3222 et d At e e ittt it it d ol et ittt el it adndttiddsssd]

- ASYNC MUX LU'S select code = 23b

Qtttctitti'tittttﬁ'tt"Q'tttt'tt."'tti't"'itt'.ttttittittktit".t"'

IFT XidmDO: :RTE,SC:238,TX:20

DVT DD 00::RTE, M26XX LU:1, QU:F1,TX:57,0P:1:20004B, -
§:C1:200408:200408:0,0P:9:CM: 200408 : 200408 : &M

DVT,DD 00 .RTE M2EXX LU.31,N:FI IX:57,0P:1:200048, -
pP:5:C1:200408:2004 s:o,op:9:6n:zoo&oa:zooaos:cn
VT, %DD,00: :RTE M26XX , LU:32.0U: FI,TX:57,,DP:1: 200048, -
‘oP:5:Ci:200408:200408:0.0P .9:&u:zoo&os:zooaoa o

DVT,XDD,00: :RTE M26XX, LU: 33, QU:Fi TX:57,0P:1: 200048, -
'pp:5:C1:20040B:200408;0.DP:9: tm: 200408 zooaoa o1

DVT,XDD.00: :RTE ,M26XX, LU:34 QU Fi, TX:57,DP: 1: 200048, - E-2



OP:5:C1: 08:200408:0,DP :9:00: 200408 : 200408 : CM
VT, XDD.00: :RTE, M26XX LU:35,0U:F] TX:57 OP:1:200048, -
DP:5:C1:200408:200408:0,0P: 9:En: 200408 : 200408 : CH
DVT, XDD.00: :RYE , M26XX LU:36,0U:F1 TX:57 OP:1;200048, -
OV, DG e i oh 30,00 9: B 200Los: 2onupe: ci
‘DP:5:C1:200408:200408:0,0P :9: &n: 200408 : 200408 : CH

TEECHRT ORISR RN E SRR R R R R RO AR E N CCEE R PSRRI N R ONINEREP R E RGOSR SRR CRREROOD

* KP-1B #1 -- discs and magnetic te

gne pe select code = 27b
ERRCORNCN NS NRERNNOC R PP OR T O TN TR RN .I.'t'.."".""t.l."""'."".q

*
171,!!0.37::"!.“:27!

-

-

* 7942 CS-80 DISC HP-18 eddress 2
: LW 16,17 2 20
DVY,%DD.33: :RYE M7912 LF:0,LU:96,0P:1:2:0:0:0:0,0P:6:400:48:0
DW,DD.!!::!TE,I?P\Z_LF:1,I.U:17,09:_1:2:0:0.0:16200,0?:6:963:58:0
EW,DD.B::ITE,I‘N12_LF:Z,LU:20,DP:1:2:0:0:0:66750,0?:6:587:68:0

* CS-80 cartridge t LU 2

.Ee cache 4
gw,mo.s&:ms,m» AU:24,0P:1:2:4008: 1000008 : 0: 64464 ,0P:6:0:0:0
-

: 133XV SNLA Org 7521 Aux disk for SYSTEM updates

DVY,/RTE/XDD .30, M9134L:0,LU:29,0P:1:3,DP:4:
DVT,/RTE/XDD.30,M9134L :1,LU:22,0P:1:3,0P:
EVT,/ITE/ED.SO,NN“L:Z, LU:23,0P:1:3,0P:

E

-
* ¥P-18 tape drive 7970E
® eseens RELOCATE DRI

HP-1B address &
E DRIVER e
:DVY,QD.B::l!E,IN?OE:O,LU:G,DP:?:L,PR:‘I

CERCCOECE RN RNT RN COECRECONSUR SR ISR SR CRTRRR SN OTECOCEC O OR ARG S SR EOIOE

* ANALOG INPUT CARD SELECY CODE 338
L N T e T st e it
e

IFT,!ID.SO::!TE,SC:SSB
EVT, . LUz 10,70:500,07:458,0%:2,0P:1:9:2

*
Lad ot La g it Dag s d e fd a2l d o d a2 212 11210 1112 ae s edd Ty

* HP-1B #2 -- Printers and slow devices select code = 3ib

L a2ttt il a2 42 Ty A e P e i T I e

-
lFT,ZlD.S?: tRTE,SC:318
-

: THINKJEY “Pilll.bmr.“ b}
gVT, < LU:6,70:500,D7:128,0X:1,0P:1:1

L 10

Ll g aaladddd e g s sy g

* Define Node Lists

TEATE NN NN RTRTENS
-

* ASYNC MUX
:UWE, 1,31,32,33,34,35,36,37

* 7942 CS-B0 DISC DRIVE
r.iode,16,17,20,24

® 5.25" Fixg Disc LU's (9133/4 XxV)

! 11‘ ’

Aux disk for updates

-
snd,..,node lise

CTER TR LR S E RN ONTCROTOS

end intern?t table

easbibleennenebencennee
.
creatreERERRTEIRTRRTSE

* demory Allocation
L i 2 342122411217 72 77143

-«
clas 10

resn 10
id 20

rs O

sam L0946
sl 0,0
bg 30

qu 300 50
8|

< goo,, For DS!, mb should be sbout 500 E-3
us

b

-
TN TT TR TR ST eY
ﬂstn Cammon

-
et TN TRTOORTY
L

L 4

end,,,,LABELED SYSTEM COMMON

R a2l 4. 20, ol ]

® BLANK DOMMON

STresteTTRThee
l::a!, 1024

: System Messages
re XNSGYS: :RYE

:: X$M000: :RTE
on

‘3

¢ System Libreries

ib SENDLS
ib $B1GLB

% Bonem §

2

*r-
-
]

2

- |

At
o

2-2-%9

Es
.
o
=
A

.Q .lgn‘.s
£
=
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Data Logger for the 34-Meter
Vertical Axis Wind Turbine Test Bed

Mark E. Ralph

Wind Energy Research Division
Sandia National Laboratories
Albuquerque, NM 87185

ABSTRACT

This report discusses the purpose and requirements that were established for the data logger at

the 34-m diameter, research-oriented vertical axis wind turbine, the Test Bed, which Sandia
National Laboratories built at Bushland, Texas. The data logger is a minicomputer-based
system that collects data from 35 channels, displays the collected data, and records them on a
hard disc. Both the hardware and software that make up the data logger are also described,
and the operator’s instructions and the operating system commands and procedure files are
appended. The data logger is used to obtain long-term data to characterize the wind at the site
of the turbine, record the performance data of the control system, obtain a continuous record
of events at the test site, consolidate displays for the test engineer, and provide a display of
current information for visitors to the site.
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